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FOREWORD 


For  many  decades  the  art  of  structural  analysis  remained  essentially  stagnant,  not  because  of 
lack  of  theoretical  understanding  but  because  of  limitations  on  capability  for  numerical  computa- 
tion. The  analyst  was  constrained  to  apply  approximate  continuum  solutions  of  the  equations  of 
elasticity  to  his  structure  which  yield,  for  the  most  part,  average  stress  and  strain  distributions 
not  taking  account  of  localized  structural  features.  Fortunately,  most  aircraft  could  be  approxi- 
mated by  a collection  of  beam-like  one-dimensional  structures--that  is,  structures  where  state  of 
deformation  could  be  adequately  described  by  a set  of  functions  of  a single  space  coordinate.  But, 
spacecraft  structures  and  very  high  speed  aircraft  began  to  depart  appreciably  from  such  idealiza- 
tions. Structural  analysts  began  to  adapt  theory  to  aircraft  structures  viewed  as  an  assemblage  of 
a finite  number  of  elastic  components  over  20  years  ago.  In  one  of  the  first  papers  on  the  subject, 
Levy  in  1947  isolated  each  component,  placed  it  in  static  equilibrium,  and  regarded  the  internal 
forces  as  the  unknown  quantities.  The  principle  of  minimum  strain  energy  was  applied  to  determine 
the  correct  internal  force  distribution.  Subsequent  papers  by  Schuerch,  Levy,  Turner,  Clough, 

Martin  and  others  took  the  deformations  of  the  various  discrete  components  of  the  structure  as  the 
unknown  quantities,  instead  of  the  forces  on  the  components.  The  correct  deformation  pattern  was 
obtained  by  applying  the  principle  of  minimum  potential  energy.  In  all  of  these  applications, 
matrix  formulations  were  developed  early  as  a means  of  organizing  the  bookkeeping.  Numerical 
solutions  were,  for  the  most  part,  reduced  to  the  processes  of  addition,  subtraction,  multiplica- 
tion, inversion  and  finding  the  characteristic  roots  and  vectors  of  matrices.  But  the  analyst  was 
limited  at  first  by  the  desk  calculator.  The  inversion  of  ten  by  ten  matrices  by  Crout's  or  an 
equivalent  method  was  a formidable  exercise.  It  is  no  wonder  that  the  earliest  users  of  digital 
computers  in  the  aircraft  companies  were  the  Structures  and  Dynamics  Divisions  of  the  Engineering 
Department.  It  was  indeed  fortunate  that  the  birth  of  the  digital  computer  came  when  it  did. 

But  the  development  of  software  for  structural  analysis  became  a separated  and  individualistic 
activity  with  little  or  no  coordination.  There  grew  a tendency  toward  proprietary  secrecy.  Little 
compatabil i ty  was  developed  among  the  various  structural  analysis  programs  throughout  the  country. 
The  present  program,  called  NASTRAN,  is  an  attempt  to  bring  together  the  best  features  of  the  state 


of  the  art  into  a single  program  for  the  analysis  of  large  complex  structures.  The  result  is  an 
exemplary  beginning.  It  will  not  satisfy  every  requirement  at  first.  But,  it  forms  a framework 
for  an  enormous  step  forward  in  the  development  of  a common  base.  The  NASA  staff  and  contractors 
who  conceived  of  and  took  part  in  this  important  new  development  are  to  be  commended  for  their 
foresight  and  skill . 


Dr.  Raymond  L.  Bisplinghoff 
Dean,  School  of  Engineering 
Massachusetts  Institute  of  Technology 


INTRODUCTION  TO  THE  NASTRAN  PROGRAM 


The  acronym  NASTRAN  is  formed  from  NAsa  STRuctural  ANalysis.  NASTRAN  is  a 
general  purpose  digital  computer  program  for  the  analysis  of  large  complex  struc- 
tures and  has  its  origins  in  the  research  councils  of  NASA.  During  the  annual 
review  of  NASA's  research  program  in  the  area  of  structural  dynamics  by  Douglas 
Michel  of  Headquarters  in  January  1964,  it  became  apparent  that  there  was  consid- 
erable effort  by  many  of  the  Centers  to  develop  computer  programs  for  structural 
analysis,  designed  to  meet  each  of  the  Centers'  particular  needs.  It  was  sug- 
gested that  perhaps  a single  program  could  meet  all  their  needs.  The  Office  of 
Advanced  Research  and  Technology  appointed  a committee  with  representation  from 
eight  NASA  Centers  to  study  this  possibility.  Thus  formed,  the  AD  HOC  GROUP  ON 
COMPUTER  METHODS  IN  STRUCTURAL  ANALYSIS  was  constituted  as  follows: 


Ames  Research  Center 

Flight  Research  Center 
Goddard  Space  Flight  Center 

Jet  Propulsion  Laboratory 

Langley  Research  Center 
Lewis  Research  Center 

Manned  Spacecraft  Center 

Marshall  Space  Flight  Center 
Adjoint  Member:  James  Johnson 

Chairman:  Thomas  G.  Butler 

After  six  months  of  investigation,  the  Ad 
there  was  no  digital  program  in  existence 


Richard  M.  Beam 
Perry  P.  Polentz 

Richard  J.  Rosecrans 

Thomas  G.  Butler 
Peter  A.  Smidinger 

Marshall  E.  Alper 
Robert  M.  Bamford 

Herbert  J.  Cunningham 

William  C . Scott 
James  D.  McAleese 

C.  Thomas  Modlin,  Jr. 

William  W . Rene gar 

Robert  L.  McComas 

from  Wright  Patterson  Air  Force  Base 

Hoc  Group  reported  to  Headquarters  that 
which  had  broad,  uniform  capabilities 
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in  the  three  interdependent  disciplines  of  analytical  mechanics,  numerical 
methods,  and  computer  programming.  The  Group  did  observe  that  there  was  consider- 
able capability  dispersed  throughout  the  aerospace  industry  which  had  not  been 
collected  into  a single  program.  They  found  also  that  there  was  a tendency  toward 
proprietary  secrecy  which  inhibited  exchange  of  information.  Communication  was 
further  hindered  by  the  lack  of  compatibility  between  any  two  companies'  struc- 
tural analysis  programs.  The  Ad  Hoc  Group  recommended  that  NASA  sponsor  an  en- 
tirely new  program  aimed  at  bringing  together  all  the  best  in  the  state-of-t he- 
arts. NASA  is  indebted  to  many  people,  but  especially  to  these  individuals  in 
the  several  companies  for  assisting  the  Ad  Hoc  Group  during  its  investigations: 

M.  John  Turner  of  Boeing  Seattle 

W.  J.  Crichlaw  of  Lockheed  Burbank 

Paul  H.  Denke  of  Douglas  Long  Beach 

Robert  J.  Melosh  of  Philco  Western  Development  Labs 

Richard  H.  Gallagher  of  Bell  of  Buffalo 

P.  L.  Marshall  of  North  American  Columbus 

Stanley  Kaufman  of  Martin  Baltimore 

Headquarters  endorsed  the  recommendations  of  the  Ad  Hoc  Group  and  commissioned 
them  to  draw  up  a set  of  specifications.  Fortunately,  the  papers  from  the  first 
Wright  Field  Conference,  "On  Matrix  Methods  in  Structural  Analysis",  were  at  hand 
to  consult.  The  objectives  of  the  specifications  are  now  being  achieved: 

Combine  the  best  of  the  state-of -the-arts  in  3 disciplines. 

Incorporate  both  the  Force  and  the  Displacement  approaches  of  finite  elements. 

Organize  to  be  General  Purpose. 

Embody  large  three  dimensional  structural  capability. 

Establish  computer  independence. 

Provide  for  modification  without  cascading  effects. 

Build  in  the  maximum  of  user  convenience. 

Document  all  aspects  to  gain  maximum  visibility. 

The  contract  to  implement  the  NASTRAN  specifications  was  awarded  to  Computer 
Sciences  Corporation  (CSC)  with  MacNeal  Schwendler,  Martin  Baltimore,  and  later 
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Bell  Aerosystems  Company  as  sub-contractors.  The  team  that  CSC  assembled  was  one 
that  identified  strongly  with  the  project.  The  designers  were  Dr.  Richard  H. 
MacNeal,  Dr.  Paul  R.  Peabody,  Prof.  C.  W.  McCormick,  Mr.  Stanley  Kaufman,  Mr. 
Thomas  L.  Clark,  and  Mr.  David  B.  Hall.  Except  for  Dr.  Peabody,  all  of  the 
designers  were  also  involved  with  the  implementation.  The  team  of  computer  pro- 
grammers was  led  by  Mr.  Keith  H.  Redner.  The  other  principal  members  of  the 
implementation  team  were  Richard  S.  Pyle,  Carl  Hennrich,  Steven  E.  Wall,  Frank  J. 
Douglas,  Howard  Dielmann,  and  David  Herting.  The  quality  of  the  NASTRAN  program 
and  its  documentation  is  testimony  to  the  purposefulness  with  which  this  implemen- 
tation team  applied  themselves.  We  in  NASA  extend  our  sincere  gratitude  to  all 
these  men.  This  team  has  often  exceeded  the  state-of -the-arts  guidelines  that 
were  set  down.  A few  examples  are:  the  Segment  File  Allocator,  the  General 

Input/Output  Module,  matrix  decomposition  with  active  columns,  the  inclusion  of 
scalar  nonlinearities  in  control  system  dynamics,  the  generality  in  the  plot 
module,  and  the  development  of  the  self-contained  "inverse  power  with  shifts" 
module  for  eigenvalue  extraction.  The  overall  design  of  the  program  has  set  a new 
standard  for  general  purpose  programs  of  any  discipline.  The  framework  used  in 
NASTRAN  can  be  disassociated  from  elastic  structures  and  be  applied  to  other  dis- 
ciplines, because  there  are  no  semantic  implications  in  the  executive  operations. 
The  program  abounds  in  service  code,  that  threads  through  every  step  of  the  prob- 
lem physics,  providing  convenience  to  the  analyst. 

The  NASTRAN  Project  personnel  at  Goddard  Space  Flight  Center  also  strongly 
identified  with  the  program.  They  are:  Richard  D.  McConnell,  William  R.  Case, 

James  B.  Mason,  William  L.  Cook,  and  Edward  F.  Puccinelli.  Their  unflagging 
efforts  in  debugging  and  editing  have  been  indispensable. 

Many  policy  decisions  had  to  be  made  as  to  the  content  of  NASTRAN.  The  total 
framework  of  the  program  was  considered  to  be  the  most  important;  i.e.,  commen- 
surate large  problem  capability  from  basic  statics  for  general  conditions  to 
advanced  dynamics;  with  an  executive  system  that  could  manage  problems  unbounded 
by  core;  was  compact  in  its  space  requirements;  could  restart  problems;  could 
operate  efficiently  over  different  computers;  and  still  be  maintainable.  This  is 
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a costly  venture  and  one  could  not  expect  the  program  to  be  complete  in  all  its 
details.  We  wanted  it  to  be  complete  in  its  principals  and  essentials.  Conse- 
quently, some  aspects  were  of  necessity  postponed. 

It  was  decided  that  only  basic  finite  elements  would  be  included  to  deal  with 
one  and  two  dimensional  elastic  relationships  such  as  beams,  plates  and  axisym- 
metric  shells.  Economy  of  running  time  for  the  state-of -the-ar ts  elements  was  a 
determining  factor  in  their  selection  More  sophisticated  and  new  elements  have 
appeared  in  the  state-of-the-art  since  the  inception  of  this  program,  which  can 
easily  be  incorporated. 

An  interesting  type  of  decision  erupted  as  a result  of  third  generation 
computers.  The  relative  costs  of  input-output  and  sorting  operations  had  to  be 
compared  against  regeneration  whenever  calculated  data  was  used  subsequently.  In 
the  majority  of  instances,  the  decision  was  made  in  favor  of  regeneration  because 
the  quantity  of  input  data  (usually  from  single  precision  engineering  sources)  was 
small;  the  compute  time  for  regeneration  was  usually  less  than  the  associated 
input-output  time;  the  quantity  of  generated  data  was  usually  orders  of  magnitude 
greater  (and  in  double  precision)  compared  to  the  engineering  source  data,  and 
the  read  and  write  operations  and  subsequent  logical  operations  for  sorting  and 
merging  were  very  time-consuming. 

In*the  matter  of  eigenvalues,  the  range  of  demands  is  such  that  no  single 
current  routine  will  satisfy  all  requirements.  Two  principal  types  of  routines 
were  decided  upon;  those  that  transform  the  whole  matrix  for  simultaneous  deter- 
mination of  roots  and  those  that  perform  separate  operations  on  the  original 
matrix  for  each  root  extracted.  The  former  is  more  efficient  for  a large  number 
of  roots,  while  the  latter  type  is  more  efficient  for  a few  roots  of  large 
matrices.  Solution  of  complex  matrices  is  performed  only  by  the  root  tracking 
schemes  and  not  by  transformation  methods,  because  existing  t ra nsf orma t i on  tech- 
niques for  complex  matrices  are  too  expensive. 

There  was  advice  from  many  sources  that  the  time  was  not  right  for  a large 
general  purpose  program,  because  the  flux  in  hardware  and  software  was  too  great. 
The  fear  was  that  the  endeavor  would  result  in  a program  which  would  be  obsolete 
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before  it  was  finished.  The  rapidly  changing  computer  technology  had  the  opposite 
effect  on  the  NASTRAN  Project.  The  situation  forced  men  to  think  more  generally 
so  that  viability  could  be  preserved  in  spanning  the  gap  between  second  and  third 
generation  machines  and  anticipating  the  impact  of  fourth  generation  computers. 

The  decision  was  made  to  write  a single  program  in  FORTRAN  IV  with  some  exception- 
al areas  to  be  written  in  assembly  language.  FORTRAN  IV  version  13  in  its  various 
forms  on  different  computers  seems  to  have  stabilized  out  as  a language  that  will 
have  currency  for  a reasonable  time  in  the  future.  More  than  99%  of  the  program 
is  written  in  this  FORTRAN.  The  program  is  modular  so  that  updating  is  a matter 
of  revamping  material  within  a module  without  modifying  its  external  appearances. 

The  task  of  writing  a program  that  performed  efficiently  on  different  manu- 
facturers' computers  forced  many  decisions.  It  was  very  tempting  to  capitulate 
to  the  disparities  amongst  the  computers  and  resign  ourselves  to  the  rationale 
that  for  each  computer,  there  would  be  a different  version  of  NASTRAN.  Fortu- 
nately, the  decision  was  made  to  create  just  one  version  of  NASTRAN.  In  some 
respects,  this  decision  might  have  been  viewed  by  some  as  having  a corroding 
effect  on  the  program.  The  conception  derives  from  the  condition  that  code  was 
not  written  simultaneously  for  all  computers.  It  was  written  first  for  the 
"development  computer  - the  IBM  Direct  Coupled  7094/7040";  subsequently,  it  was 
tried  on  the  others.  Failures  of  programming  designs  on  subsequent  machines 
decreased  the  set  of  admissable  procedures  that  remained  in  the  intersection  of 
the  languages  of  all  required  computers.  Fortunately,  the  remaining  subset  is 
sufficiently  versatile,  that  it  was  possible  to  achieve  commonality  without 
becoming  primitive.  To  date,  the  computers  for  which  NASTRAN  has  been  adopted  are 
IBM  7094/7044  ,. UNI  VAC  1108,  CDC6600  , and  IBM  360.  One  serious  lack  of  common 
intersection  was  in  core  management.  NASTRAN  is  so  large  that  logic  demands  that 
it  be  designed  in  multiple  links  horizontally  and  in  many  levels  of  overlay 
vertically  with  the  additional  ability  to  manage  core  dynamically.  When  it  was 
found  that  Control  Data  did  not  provide  for  this  type  of  core  management,  the 
decision  was  made  to  write  a loader  to  replace  that  which  Control  Data  offered 
with  their  SCOPE  3 operating  system..  The  basic  set  of  NASTRAN  functional  modules 
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is  thus  preserved  as  a single  unit  for  all  computers.  Problems  in  trouble-shoot- 
ing and  maintenance  are  thus  confined  to  a single  source.  This  decision  affected 
the  compatibility  with  time  sharing  of  the  IBM  TSS  type.  An  entirely  different 
version  of  NASTRAN  would  be  required  to  adapt  the  program  to  the  TSS  system. 
Well-founded  doubts  also  persist  about  its  eventual  execution  efficiency.  Conse- 
quently, NASTRAN  is  not  designed  to  operate  under  a time  sharing  system. 

Originally,  a number  of  conveniences  were  going  to  be  built  into  NASTRAN. 

As  design  evolved,  the  number  of  convenience  nominees  expanded.  It  was  finally 
decided  that  conveniences  having  to  do  with  the  preparation  of  input  data  in 
NASTRAN  format  were  properly  external  to  the  program.  All  such  routines  could  be 
classified  as  NASTRAN  auxiliary  programs.  Examples  of  this  classification  are: 
the  automatic  generation  of  grid  points  and  elastic  elements  for  an  analytically 
known  geometry,  the  computation  of  equation  ordering  for  the  minimization  of  the 
bandwidth  of  non  zero  elements  in  the  stiffness  matrix,  or  the  formatting  of 
experimental  data  as  input  to  the  General  Element.  Hundreds  of  such  programs  will 
probably  be  written  and  their  lives  will  probably  be  short.  For  these  reasons, 
they  are  considered  external  auxiliaries.  Circulation  of  announcements  about  such 
programs  will  be  made  to  users  of  the  program,  so  they  can  be  obtained  easily. 

Hopefully,  the  framework  that  has  been  built  has  also  been  sufficiently  well 
fleshed  out  that  it  will  serve  a sizable  portion  of  the  large  problems  in  the 
structural  analysis  community  currently.  It  is  intended  that  new  capability  be 
added  or  outdated  capability  be  replaced  by  augmenting  or  replacing  modules. 

An  entire  chapter  in  the  Programmer's  Manual  has  been  devoted  to  the  topic  of 
Modifications  and  Additions  in  anticipation  of  serving  this  particular  activity. 
The  traffic  in  the  development  of  new  and  increasingly  versatile  elastic  modules 
is  expected  to  be  the  most  active.  As  analysts  increase  their  use  of  the  program, 
their  detailed  needs  will  become  better  defined  with  the  consequent  result  that 
the  traffic  in  "convenience  code"  will  also  be  expected  to  increase.  It  is  our 
strong  desire  that  all  such  new  features  be  called  to  the  attention  of  the 
NASTRAN  Project  so  that  these  ideas  and  routines  can  be  disseminated  to  a broad 

audience.  Thomas  G.  Butler 

NASTRAN  Project  Manager 
Goddard  Space  Might  Center 
Greenbelt,  Maryland 
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EDITORS  PREFACE  TO  THE  NASTRAN  USER'S  MANUAL 


The  User's  Manual  is  one  of  three  manuals  that  constitute  the  documentation  for  NASTRAN,  the 
other  two  being  the  Theoretical  Manual  and  the  Programmer's  Manual.  Although  the  User's  Manual 
contains  all  of  the  information  that  is  directly  associated  with  the  solution  of  problems  with 
NASTRAN,  the  user  will  find  it  desirable  to  refer  to  the  other  manuals  for  assistance  in  the 
solution  of  specific  user  problems. 

The  Theoretical  Manual  is  an  excellent  introduction  to  NASTRAN  for  those  who  are  using 
NASTRAN  for  the  first  time.  The  User's  Manual  is  restricted  to  those  items  related  to  the  use  of 
NASTRAN  that  are  independent  of  the  computing  system  being  used.  Computer  dependent  matters,  such 
as  operating  system  control  cards,  are  treated  in  Section  5 of  the  Programmer's  Manual. 

NASTRAN  uses  a finite  element  structural  model,  wherein  the  distributed  physical  properties 
of  a structure  are  represented  by  a finite  number  of  structural  elements  which  are  interconnected 
at  a finite  number  of  grid  points,  to  which  loads  are  applied  and  for  which  displacements  are 
calculated.  The  procedures  for  defining  and  loading  a structural  model  are  described  in  Section  1. 
This  section  contains  a functional  reference  for  every  card  that  is  used  for  structural  modeling. 

The  NASTRAN  Data  Deck,  including  the  details  for  each  of  the  data  cards,  is  described  in 
Section  2.  This  section  also  discusses  the  NASTRAN  control  cards  that  are  associated  with  the 
use  of  the  program. 

The  initial  version  of  NASTRAN  contains  twelve  separate  problem  solution  sequences,  called 
rigid  format s.  Each  of  these  rigid  formats  is  associated  with  the  solution  of  problems  for  a 
particular  type  of  static  or  dynamic  analysis.  Section  3 contains  a general  description  of  rigid 
format  procedures,  along  with  specific  instructions  for  the  use  of  each  rigid  format. 

The  procedures  for  using  the  NASTRAN  plotting  capability  are  described  in  Section  4.  Both 
deformed  and  undeformed  plots  of  the  structural  model  are  available.  Response  curves  are  also 
available  for  transient  response  and  frequency  response  analyses. 

In  addition  to  the  rigid  format  procedures,  the  user  may  choose  to  write  his  own  Direct  Matrix 
Abstraction  Program  (DMAP).  This  procedure  permits  the  user  to  execute  a series  of  matrix  opera- 
tions of  his  choice  along  with  any  utility  modules  or  executive  operations  that  he  may  need.  The 
rules  governing  the  creation  of  DMAP  programs  are  described  in  Section  5. 
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The  NASTRAN  diagnostic  messages  are  documented  and  explained  in  Section  6.  The  NASTRAN 
Dictionary,  in  Section  7,  contains  descriptions  of  mnemonics,  acronyms,  phrases,  and  other 
commonly  used  NASTRAN  terms. 

Sample  problems  are  not  included  in  the  User's  Manual.  However,  a set  of  twenty  demonstration 
problems,  at  least  one  for  each  of  the  twelve  rigid  formats,  are  described  in  an  auxiliary 
publication  entitled  the  NASTRAN  Demonstration  Problem  Manual.  The  data  decks  are  available  on 
tape,  in  the  form  of  a User's  Master  File,  for  each  of  the  computers  on  which  NASTRAN  has  been 
implemented.  Samples  of  the  printer  output  and  of  structure  plots  and  response  plots  can  be 
obtained  by  executing  these  demonstration  problems. 

A great  many  people  have  been  associated  with  the  development  of  NASTRAN  and  all  have  had 
some  influence  on  the  preparation  of  the  User's  Manual.  Most  of  the  members  of  both  the  pro- 
gramming staff  and  engineering  staff  have  made  some  direct  contributions  to  the  User's  Manual. 
Particular  recognition  is  due  Mr.  Carl  W.  Hennrich  who  had  direct  responsibility  for  the  collec- 
tion and  preparation  of  much  of  the  material  in  the  Manual.  In  addition,  Mr  Thomas  G.  Butler, 
the  NASTRAN  Project  Manager,  and  his  devoted  group  at  Goddard  Space  Flight  Center,  should  be 
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**1 .3-16b 

4/1/73 

1.10-5 

6/1/72 

2.3-26 

1.3-17 

1.10-6 

6/1/72 

2.3-27 

9/1/70 

1.3-18 

1.10-7 

6/1/72 
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2.3-28 

2.4-8 

3/1/70 

2.4-54 

3/1/70 

2.3-29 

2.4-8a 

9/1/70 

*2.4-55 

4/1/73 

2.3-30 

3/1/71 

2.4-8b 

9/1/70 

2.4-56 

3/1/70 

2.3-31 

2.4-8c 

6/1/72 

**2.4-56a 

4/1/73 

2.3-32 

2.4-8d 

6/1/72 

**2.4-56b 

4/1/73 

2.3-33 

*2.4-9 

4/1/73 

**2.4-56c 

4/1/73 

2.3-34 

2.4-10 

6/1/72 

**2.4-56d 

4/1/73 

2.3-35 

2.4-11 

6/1/72 

2.4-57 

6/1/72 

2.3-36 

2.4-12 

3/1/70 

2.4-58 

3/1/70 

2.3-37 

2.4-13 

6/1/72 

2.4-59 

6/1/72 

2.3-38 

2.4-14 

3/1/70 

2.4-60 

3/1/70 

2. 3- 38a 

9/1/70 

2.4-15 

3/1/70 

2.4-61 

6/1/72 

*2.3-39 

4/1/73 

2.4-16 

3/1/70 

2.4-62 

3/1/70 

2.3-40 

7/1/70 

2.4-17 

6/1/72 

2.4-63 

6/1/72 

2.3-41 

2.4-18 

3/1/70 

2.4-64 

3/1/70 

2.3-42 

2.4-19 

3/1/70 

2.4-65 

6/1/72 

2.3-43 

2.4-20 

3/1/70 

2.4-66 

3/1/70 

*2.3-44 

4/1/73 

2.4-20a 

6/1/72 

2.4-66a 

6/1/72 

2.3-45 

2.4-20b 

6/1/72 

2.4-66b 

6/1/72 

2.3-46 

2.4-21 

6/1/72 

2.4-66C 

6/1/72 

2.3-47 

2.4-22 

3/1/70 

2.4-66d 

6/1/72 

2.3-48 

2.4-23 

3/1/70 

2.4-67 

6/1/72 

2.3-49 

2.4-24 

3/1/70 

2.4-68 

3/1/70 

2.3-50 

2.4-25 

6/1/72 

2.4-69 

6/1/72 

2.3-51 

2.4-26 

3/1/70 

2.4-70 

3/1/70 

2.3-52 

2.4-27 

3/1/70 

2.4-71 

6/1/72 

2.3-53 

2.4-28 

3/1/70 

2.4-72 

3/1/70 

2.3-54 

2.4-28a 

9/1/70 

2.4-73 

6/1/72 

2.3-55 

2.4-28b 

9/1/70 

2.4-74 

3/1/70 

2.3-56 

*2.4-28c 

4/1/73 

2.4-75 

6/1/72 

2.3-57 

7/1/70 

*2.4-28d 

4/1/73 

2.4-76 

3/1/70 

2.3-58 

3/1/70 

2.4-28e 

6/1/72 

2.4-77 

6/1/72 

*2. 3-58a 

4/1/73 

2.4-28f 

6/1/72 

2.4-78 

3/1/70 

2.3-59 

2.4-29 

6/1/72 

2.4-79 

6/1/72 

2.3-60 

2.4-30 

3/1/70 

2.4-80 

3/1/70 

2.3-61 

9/1/70 

2.4-31 

3/1/70 

2.4-81 

6/1/72 

2.3-62 

3/1/70 

2.4-32 

3/1/70 

2.4-82 

3/1/70 

2.4-1 

2.4-33 

6/1/72 

2.4-83 

6/1/72 

2.4-2 

6/1/72 

2.4-34 

3/1/70 

2.4-84 

3/1/70 

2.4-3 

2.4-35 

3/1/70 

2.4-85 

6/1/72 

2.4-4 

6/1/72 

2.4-36 

3/1/70 

2.4-86 

3/1/70 

2.4-4a 

7/1/70 

2.4-37 

3/1/70 

2.4-87 

6/1/72 

2.4-4b 

7/1/70 

2.4-38 

3/1/70 

2.4-88 

3/1/70 

2.4-4c 

3/1/71 

2.4-39 

3/1/70 

2.4-88a 

6/1/72 

2.4-4d 

7/1/70 

2.4-40 

3/1/70 

2.4-88b 

6/1/72 

2.4-4e 

6/1/72 

2.4-41 

6/1/72 

2.4-89 

3/1/70 

2.4-4f 

6/1/72 

2.4-42 

3/1/70 

2.4-90 

3/1/70 

*2.4-4g 

4/1/73 

2.4-43 

3/1/70 

2.4-91 

3/1/70 

2.4-4h 

6/1/72 

2.4-44 

3/1/70 

2.4-92 

3/1/70 

2.4-41 

6/1/72 

2.4-45 

3/1/70 

2.4-93 

3/1/70 

2.4-4J 

6/1/72 

2.4-46 

3/1/70 

2.4-94 

3/1/70 

2.4-5 

6/1/72 

2.4-47 

3/1/70 

2.4-95 

7/1/70 

2.4-6 

9/1/70 

2.4-48 

3/1/70 

2.4-96 

3/1/70 

2.4-6a 

9/1/70 

2.4-49 

3/1/70 

2.4-97 

3/1/71 

2.4-6b 

9/1/70 

2.4-50 

3/1/70 

2.4-98 

3/1/71 

2.4-6c 

6/1/72 

2.4-51 

3/1/70 

**2.4-98a 

4/1/73 

2.4-6d 

6/1/72 

2.4-52 

3/1/70 

**2.4-98b 

4/1/73 

2.4-7 

3/1/70 

2.4-53 

3/1/70 

2.4-100 

3/1/70 
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2.4- 100a 

2 . 4- 1 00b 

2.4- 101 

2.4- 102 

2.4- 103 

2.4- 104 
*2.4-105 

2.4- 106 
*2.4-107 
*2.4-108 

2.4- 109 

2.4- 110 

2.4- 111 

2.4- 112 
*2.4-113 
*2.4-114 

2.4- 115 

2.4- 116 

2.4- 1 16a 

2.4- 1 16b 

2.4- 117 

2.4- 118 

2.4- 119 

2.4- 120 

2.4- 121 

2.4- 122 

2.4- 123 

2.4- 124 

2.4- 124a 

2 . 4- 1 24b 

2.4- 125 

2.4- 126 

2.4- 127 

2.4- 128 

2.4- 129 

2.4- 130 

2.4- 1 30a 

2.4- 1 30b 
*2.4-131 

**2.4-1 31a 
*2.4-132 

2.4- 133 

2.4- 134 

2.4- 135 

2.4- 136 

2.4- 137 

2.4- 138 

2.4- 1 38a 

2.4- 1 38b 

2.4- 138C 

2.4- 1 38d 

2.4- 1 38e 

2.4- 138f 

2.4- 139 

2.4- 140 
*2.4-141 

2.4- 142 

2.4- 143 
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Date  Changed 


9/1/70 

9/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

4/1/73 

3/1/70 

4/1/73 

4/1/73 

6/1/72 

6/1/72 

3/1/70 

3/1/70 

4/1/73 

4/1/73 

9/1/70 

3/1/70 

9/1/70 

9/1/70 

6/1/72 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/71 

3/1/70 

9/1/70 

9/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

9/1/70 

9/1/70 

4/1/73 

4/1/73 

4/1/73 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

9/1/70 

3/1/70 

9/1/70 

9/1/70 

6/1/72 

6/1/72 

6/1/72 

6/1/72 

3/1/70 

3/1/70 

4/1/73 

3/1/70 

3/1/71 
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2.4- 144 

2.4- 145 

2.4- 146 
*2.4-146a 

2 .4- 1 46b 
*2 . 4- 1 46c 

2 . 4-  1 46  d 

2.4- 147 

2.4- 148 

2.4- 149 

2.4- 150 

2.4- 151 

2.4- 152 

2.4- 153 

2.4- 154 
**2.4-1 54a 
**2.4-1 54b 
**2 .4-1 54c 
**2 .4-1 54d 

2.4- 155 

2.4- 156 

2.4- 157 

2.4- 158 

2.4- 159 

2.4- 160 

2.4- 161 

2.4- 162 

2.4- 163 

2.4- 164 

2.4- 165 

2.4- 166 

2.4- 167 

2.4- 168 

2.4- 169 

2.4- 170 

2.4- 171 

2.4- 172 

2.4- 173 

2.4- 174 

2.4- 175 

2.4- 176 

2.4- 177 

2.4- 178 

2.4- 179 

2.4- 180 

2.4- 181 

2.4- 182 

2.4- 183 

2.4- 184 

2.4- 185 

2.4- 186 
*2.4-187 

2.4- 188 

2.4- 189 

2.4- 190 

2.4- 190a 

2 . 4- 1 90b 

2.4- 191 
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3/1/70 

3/1/70 

3/1/70 

4/1/73 

6/1/72 

4/1/73 

6/1/72 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

4/1/73 

4/1/73 

4/1/73 

4/1/73 

3/1/71 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

6/1/72 

3/1/70 

6/1/72 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

6/1/72 

3/1/70 

4/1/73 

3/1/70 

3/1/70 

3/1/70 

6/1/72 

6/1/72 

3/1/70 
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2.4- 192 
**2.4-192a 
**2 . 4- 192b 

2.4- 193 

2.4- 194 

2.4- 195 

2.4- 196 
*2.4-197 

2.4- 198 

2.4- 199 

2.4- 200 

2.4- 201 

2.4- 202 

2.4- 203 

2.4- 204 

2.4- 205 

2.4- 206 
**2.4-206a 
**2.4-206b 
**2.4-206c 
**2.4-206d 

2.4- 207 

2.4- 208 

2.4- 209 

2.4- 210 

2.4- 211 

2.4- 212 

2.4- 213 

2.4- 214 

2.4- 214a 

2 . 4- 21 4b 

2.4- 215 

2.4- 216 

2.4- 217 

2.4- 218 

2.4- 219 

2.4- 220 

2.4- 221 

2.4- 222 

2.4- 223 

2.4- 224 

2.4- 225 

2.4- 226 

2.4- 227 

2.4- 228 

2.4- 229 

2.4- 230 

2.4- 231 

2.4- 232 

2.4- 233 

2.4- 234 

2.4- 235 

2.4- 236 
*2.4-236a 
*2.4-236b 

**2.4-236c 

**2.4-236d 

**2.4-236e 
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3/1/70 

4/1/73 

4/1/73 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

4/1/73 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/71 

3/1/70 

4/1/73 

4/1/73 

4/1/73 

4/1/73 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/71 

3/1/70 

3/1/70 

3/1/70 

9/1/70 

9/1/70 

6/1/72 

3/1/70 

3/1/70 

3/1/70 

3/1/71 

3/1/70 

3/1/71 

3/1/70 

3/1/70 

3/1/70 

3/1/71 

3/1/70 

3/1/71 

3/1/70 

3/1/70 

3/1/70 

6/1/72 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

3/1/70 

4/1/73 

4/1/73 

4/1/73 

4/1/73 

4/1/73 
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**2.4-236f 

4/1/73 

2.4-277 

**2.4-236g 

4/1/73 

2.4-278 

**2.4-236h 

4/1/73 

2.4-279 

**2.4-236i 

4/1/73 

2.4-280 

**2. 4-236 j 

4/1/73 

2.4-281 

**2.4-236k 

4/1/73 

2.4-282 

**2. 4-236  JL 

4/1/73 

2.4-283 

**2.4-236m 

4/1/73 

2.4-284 

**2.4-236n 

4/1/73 

2.4-285 

*2.4-237 

4/1/73 

2.4-286 

2.4-238 

3/1/70 

2.4-287 

2.4-239 

3/1/70 

2.4-288 

2.4-240 

3/1/70 

2.4-289 

*2.4-241 

4/1/73 

2.4-290 

2.4-242 

3/1/70 

2.4-291 

2.4-243 

3/1/70 

2.4-292 

2.4-244 

3/1/70 

*2.4-293 

2.4-244a 

9/1/70 

2.4-294 

2.4-244b 

9/1/70 

*2.4-295 

2.4-245 

7/1/70 

2.4-296 

2.4-246 

3/1/70 

*2.4-297 

2.4-247 

6/1/72 

2.4-298 

2.4-248 

3/1/70 

2.4-298a 

2.4-249 

3/1/70 

*2.4-298b 

2.4-250 

3/1/70 

2.4-298C 

2.4-250a 

6/1/72 

*2.4-298d 

2.4-250b 

6/1/71 

*2.4-298e 

2.4-250C 

6/1/72 

*2.4-298f 

2.4-250d 

6/1/71 

2.4-298g 

2.4-251 

3/1/70 

*2.4-298h 

2.4-252 

3/1/70 

2.4-299 

2.4-253 

3/1/70 

2.4-300 

2.4-254 

3/1/70 

2.4-301 

2.4-254a 

6/1/72 

2.4-302 

2.4-254b 

6/1/72 

*2.4-303 

2.4-255 

3/1/70 

2.4-304 

2.4-256 

3/1/70 

*2.4-305 

2.4-257 

3/1/70 

*2.4-306 

2.4-258 

3/1/70 

2.4-307 

2.4-259 

6/1/72 

2.5-1 

2.4-260 

3/1/70 

*2.5-2 

2.4-261 

3/1/70 

*2.5-3 

2.4-262 

3/1/70 

*2.5-4 

2.4-263 

3/1/70 

*2.5-5 

2.4-264 

3/1/70 

*2.5-6 

2.4-265 

9/1/70 

*2.5-7 

2.4-266 

3/1/70 

2.5-8 

2.4-267 

3/1/70 

2.6-1 

2.4-268 

3/1/70 

2.6-2 

2.4-269 

3/1/70 

2.6-3 

2.4-270 

3/1/70 

2.6-4 

2.4-271 

3/1/70 

2.6-5 

2.4-272 

3/1/70 

2.6-6 

2.4-273 

3/1/70 

2.6-7 

2.4-274 

3/1/70 

2.6-8 

2.4-275 

3/1/70 

2.6-9 

2.4-276 

3/1/70 

2.6-10 
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3/1/70 

2.6-11 

3/1/71 

3/1/70 

2.6-12 

3/1/71 

3/1/70 

2.6-13 

3/1/71 

3/1/70 

2.6-14 

3/1/71 

3/1/70 

2.6-15 

3/1/71 

3/1/70 

2.6-16 

3/1/71 

3/1/70 

2.6-17 

3/1/71 

3/1/70 

2.6-18 

3/1/71 

3/1/70 

2.6-19 

3/1/71 

3/1/70 

2.6-20 

3/1/71 

3/1/70 

2.6-21 

3/1/71 

3/1/70 

2.6-22 

3/1/71 

3/1/70 

3.1-1 

3/1/70 

3/1/70 

*3.1-2 

4/1/73 

3/1/70 

**3.1 -2a 

4/1/73 

3/1/70 

*3.1-3 

4/1/73 

4/1/73 

*3.1-3a 

4/1/73 

3/1/70 

3.1-4 

9/1/70 

4/1/73 

3.1-5 

9/1/70 

3/1/70 

*3.1-6 

4/1/73 

4/1/73 

*3.1-7 

4/1/73 

3/1/70 

3.1-8 

9/1/70 

7/1/70 

3.1-9 

6/1/72 

4/1/73 

3.1-10 

9/1/70 

7/1/70 

*3.1-11 

4/1/73 

4/1/73 

*3.1-12 

4/1/73 

4/1/73 

*3.2-1 

4/1/73 

4/1/73 

*3.2-2 

4/1/73 

7/1/70 

*3.2-3 

4/1/73 

4/1/73 

*3.2-4 

4/1/73 

3/1/70 

*3.2-5 

4/1/73 

3/1/70 

*3.2-6 

4/1/73 

3/1/70 

3.2-7 

6/1/72 

3/1/70 

3.2-8 

6/1/72 

4/1/73 

3.2-9 

6/1/72 

3/1/70 

3.2-10 

6/1/72 

4/1/73 

3.2-11 

6/1/72 

4/1/73 

*3.2-12 

4/1/73 

3/1/70 

**3 . 2-1 2a 

4/1/73 

3.2-13 

6/1/72 

4/1/73 

*3.2-14 

4/1/73 

4/1/73 

*3.2-15 

4/1/73 

4/1/73 

*3.2-16 

4/1/73 

4/1/73 

3.2-17 

6/1/72 

4/1/73 

3.2-18 

6/1/72 

4/1/73 

3.2-19 

6/1/72 

3.2-20 

6/1/72 

3/1/71 

3.2-21 

6/1/72 

3/1/71 

*3.2-22 

4/1/73 

3/1/71 

**3.2-23 

4/1/73 

3/1/71 

*3.3-1 

4/1/73 

3/1/71 

*3.3-2 

4/1/73 

3/1/71 

*3.3-3 

4/1/73 

3/1/71 

*3.3-4 

4/1/73 

3/1/71 

*3.3-5 

4/1/73 

3/1/71 

*3.3-6 

4/1/73 

3/1/71 

3.3-7 

6/1/72 
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3.3-8 

6/1/72 

*3.5-21 

3.3-9 

6/1/72 

3.5-22 

3.3-10 

6/1/72 

3.5-23 

3.3-11 

6/1/72 

3.5-24 

*3.3-12 

4/1/73 

3.5-25 

**3.3-12a 

4/1/73 

3.5-26 

3.3-13 

6/1/72 

3.5-27 

*3.3-14 

4/1/73 

*3.6-1 

*3.3-15 

4/1/73 

*3.6-2 

*3.3-16 

4/1/73 

*3.6-3 

3.3-17 

6/1/72 

*3.6-4 

3.3-18 

6/1/72 

*3.6-5 

3.3-19 

6/1/72 

*3.6-6 

3.3-20 

6/1/72 

*3.6-7 

3.3-21 

6/1/72 
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STRUCTURAL  MODELING 

1.1  INTRODUCTION 

NASTRAN  embodies  a lumped  element  approach,  wherein  the  distributed  physical  properties  of 
a structure  are  represented  by  a model  consisting  of  a finite  number  of  idealized  substructures 
or  elements  that  are  interconnected  at  a finite  number  of  grid  points,  to  which  loads  are  applied. 
All  input  and  output  data  pertain  to  the  idealized  structural  model.  The  major  steps  in  the 
definition  and  loading  of  a structural  model  are  indicated  in  Figure  1. 

As  indicated  iri  Figure  1,  the  grid  point  definition  forms  the  basic  framework  for  the 
structural  model.  All  other  parts  of  the  structural  model  are  referenced  either  directly  or 
indirectly  to  the  grid  points. 

Two  general  types  of  grid  points  are  used  in  defining  the  structural  model.  They  are: 

1.  Geometric  grid  point  - a point  in  three-dimensional  space  at  which  three  components  of 
translation  and  three  components  of  rotation  are  defined.  The  coordinates  of  each 
grid  point  are  specified  by  the  user. 

2.  Scalar  point  - a point  in  vector  space  at  which  one  degree  of  freedom  is  defined. 

Scalar  points  can  be  coupled  to  geometric  grid  points  by  means  of  scalar  elements  and 
by  constraint  relationships. 

The  structural  element  is  a convenient  means  for  specifying  many  of  the  properties  of  the 
structure,  including  material  properties,  mass  distribution  and  some  types  of  applied  loads.  In 
static  analysis  by  the  displacement  method,  stiffness  properties  are  input  exclusively  by  means 
of  structural  elements.  Mass  properties  (used  in  the  generation  of  gravity  and  inertia  loads) 
are  input  either  as  properties  of  structural  elements  or  as  properties  of  grid  points.  In 
dynamic  analysis,  mass,  damping,  and  stiffness  properties  may  be  input  either  as  the  properties 
of  structural  elements  or  as  the  properties  of  grid  points  (direct  input  matrices). 

Structural  elements  are  defined  on  connection  cards  by  referencing  grid  points,  as  indicated 
on  Figure  1.  In  a few  cases,  all  of  the  information  required  to  generate  the  structural  matrices 
for  the  element  is  given  on  the  connection  card.  In  most  cases  the  connection  card  refers  to  a 
property  card,  on  which  the  cross-sectional  properties  of  the  element  are  given.  The  property 
card  in  turn  refers  to  a material  card  which  gives  the  material  properties.  If  some  of  the 
material  properties  are  stress  dependent  or  temperature  dependent,  a further  reference  is  made 
to  tables  for  this  information. 

Various  kinds  of  constraints  can  be  applied  to  the  grid  points.  Single-point  constraints 
are  used  to  specify  boundary  conditions,  including  enforced  displacements  of  grid  points. 
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Multipoint  constraints  are  used  to  specify  a linear  relationship  among  selected  degrees  of 
freedom,  including  the  definition  of  infinitely  rigid  elements.  Omitted  points  are  used  as  a 
tool  in  matrix  partitioning  and  for  reducing  the  number  of  degrees  of  freedom  used  in  dynamic 
analysis.  Free-body  supports  are  used  to  remove  stress-free  motions  in  static  analysis  and  to 
evaluate  the  free-body  inertia  properties  of  the  structural  model. 

Static  loads  may  be  applied  to  the  structural  model  by  concentrated  loads  at  grid  points, 
pressure  loads  on  surfaces,  or  indirectly,  by  means  of  the  mass  and  thermal  expansion  properties 
of  structural  elements  are  enforced  deformations  of  one-dimensional  structural  elements.  Due  to 
the  great  variety  of  possible  sources  for  dynamic  loading,  only  general  forms  of  loads  are 
provided  to  the  user  in  dynamic  analysis. 

The  following  sections  describe  the  general  procedures  for  defining  structural  models. 
Detailed  instructions  for  each  of  the  bulk  data  cards  and  case  control  cards  are  given  in  Section 
2.  Additional  information  on  the  case  control  cards  and  use  of  parameters  is  given  for  each 
rigid  format  in  Section  3. 
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Figure  1.  Structural  model. 
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1.2  GRID  POINTS 

1.2.1  Grid  Point  Definition 

Geometric  grid  points  are  defined  on  GRID  bulk  data  cards  by  specifying  their  coordinates  in 
either  the  basic  or  a*  local  coordinate  system.  The  implicitly  defined  basic  coordinate  system  is 
rectangular,  except  when  using  axi symmetric  elements.  Local  coordinate  systems  may  be  rectangular, 
cylindrical,  or  spherical.  Each  local  system  must  be  related  directly  or  indirectly  to  the  basic 
coordinate  system.  The  C0RD1C,  C0RD1R  and  C0RD1S  cards  are  used  to  define  cylindrical,  rectangular 
and  spherical  local  coordinate  systems,  respectively,  in  terms  of  three  geometric  grid  points 
which  have  been  previously  defined.  The  C0RD2C,  C0RD2R  and  C0RD2S  cards  are  used  to  define  cylin- 
drical, rectangular  and  spherical  local  coordinate  systems,  respectively,  in  terms  of  the  coordin- 
ates of  three  points  in  a previously  defined  coordinate  system. 

Six  rectangular  displacement  components  (3  translations  and  3 rotations)  are  defined  at  each 
grid  point.  The  local  coordinate  system  used  to  define  the  directions  of  motion  may  be  different 
from  the  local  coordinate  system  used  to  locate  the  grid  point.  Both  the  location  coordinate 
system  and  the  displacement  coordinate  system  are  specified  on  the  GRID  card  for  each  geometric 
grid  point.  The  orientation  of  displacement  components  depends  on  the  type  of  local  coordinate 
system  used  to  define  the  displacement  components.  If  the  defining  local  system  is  rectangular, 
the  displacement  system  is  parallel  to  the  local  system  and  is  independent  of  the  grid  point 
location  as  indicated  in  Figure  la.  If  the  local  system  is  cylindrical,  the  displacement  compo- 
nents are  in  the  radial,  tangential  and  axial  directions  as  indicated  in  Figure  lb.  If  the  local 
system  is  spherical,  the  displacement  components  are  in  the  radial,  meridional,  and  azimuthal 
directions  as  indicated  in  Figure  lc.  Each  geometric  grid  point  may  have  a unique  displacement 
coordinate  system  associated  with  it.  The  collection  of  all  displacement  coordinate  systems  is 
known  as  the  global  coordinate  system.  All  matrices  are  formed  and  all  displacements  are  output 
in  the  global  coordinate  system.  The  symbols  T1 , T2  and  T3  on  the  printed  output  indicate  trans- 
lations in  the  1,2,  and  3-directions,  respectively,  for  each  grid  point.  The  symbols  R1 , R2  and  R3 
indicate  rotations  about  the  three  axes. 

Provision  is  also  made  on  the  GRID  card  to  apply  single-point  constraints  to  any  of  the  dis- 
placement components.  Any  constraints  specified  on  the  GRID  card  will  be  automatically  used  for 
all  solutions.  Constraints  specified  on  the  GRID  card  are  usually  restricted  to  those  degrees  of 


1.2-1  (6/1/72) 


STRUCTURAL  MODELING 


freedom  that  will  not  be  elastically  constrained  and  hence  must  be  removed  from  the  model  in  order 
to  avoid  singularities  in  the  stiffness  matrix. 

The  GRDSET  card  is  provided  to  avoid  the  necessity  of  repeating  the  specification  of  location 
coordinate  systems,  displacement  coordinate  systems,  and  single-point  constraints,  when  all,  or 
many,  of  the  GRID  cards  have  the  same  entries  for  these  items.  When  any  of  the  3 items  are  speci- 
fied on  the  GRDSET  card,  the  entries  are  used  to  replace  blank  fields  on  the  GRID  card  for  these 
items.  This  feature  is  useful  in  the  case  of  such  problems  as  space  trusses  where  one  wishes  to 
remove  all  of  the  rotational  degrees  of  freedom  or  in  the  case  of  plane  structures  where  one  wishes 
to  remove  all  of  the  out-of-plane  or  all  of  the  in-plane  motions. 

Scalar  points  are  defined  either  on  an  SP0INT  card  or  by  reference  on  a connection  card  for  a 
scalar  element.  SP0INT  cards  are  used  primarily  to  define  scalar  points  appearing  in  constraint 
equations,  but  to  which  no  structural  elements  are  connected.  A scalar  point  is  implicitly  defined 
if  it  is  used  as  a connection  point  for  any  scalar  element.  Special  scalar  points,  called  "extra 
points",  may  be  introduced  for  dynamic  analyses.  Extra  points  are  used  in  connection  with  transfer 
functions  and  other  forms  of  direct  matrix  input  used  in  dynamic  analyses  and  are  defined  on  EP0INT 
cards. 

GRIDB  is  a variation  of  the  GRID  card  that  is  used  to  define  a point  on  a fluid-structure 
interface  (see  Section  1.7). 

1.2.2  Grid  Point  Sequencing 

The  best  solution  times  are  obtained  if  the  grid  points  can  be  sequenced  in  such  a manner  as 
to  create  stiffness  matrices  having  relatively  narrow  bands.  In  some  cases  the  bandwidth  can  be 
substantially  reduced  by  purposely  sequencing  a few  of  the  grid  points  well  outside  the  band.  The 
resulting  nonzero  terms  outside  the  band  are  treated  individually  by  the  triangular  decomposition 
routines.  Columns  of  a matrix  containing  nonzero  terms  outside  the  band  are  referred  to  as  "active 
columns".  The  details  of  the  partially  banded  decomposition  routines  are  given  in  Section  2.2  of 
the  Theoretical  Manual.  If  the  bandwidth  is  large  enough  to  cause  excessive  use  of  secondary 
storage  devices  (spill)  during  the  triangular  decomposition  of  the  stiffness  matrix  in  static 
analysis,  it  may  be  more  efficient  to  use  the  partitioning  procedure  described  in  Section  1.4.4. 

Excluding  grid  points  that  are  purposely  sequenced  outside  the  band,  the  bandwidths  of  stiff- 
ness matrices  are  proportional  to  the  maximum  difference  between  any  two  connected  grid  point 
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sequence  numbers.  The  discussion  and  examples  that  follow  will  discuss  bandwidths  and  active  columns 
in  terms  of  geometric  grid  points.  Since  each  geometric  grid  point  can  have  one  to  six  degrees  of 
freedom,  the  bandwidths  of  the  resulting  matrices  are  determined  accordingly.  The  semi  band  is  de- 
fined as  the  maximum  number  of  columns  included  from  the  diagonal  term  in  any  row  to  the  most  remote 
term  inside  the  band.  If  the  diagonal  terms  are  excluded,  the  semiband  is  proportional  to  the 
maximum  difference  between  any  two  connected  grid  point  numbers  in  the  band.  In  the  discussion  of 
the  examples,  it  is  assumed  that  the  grid  points  are  connected  with  one-dimensional  elements. 

Examples  of  proper  grid  point  sequencing  for  minimum  bandwidth  for  one-dimensional  systems 
are  shown  in  Figure  2.  For  open  loops,  a consecutive  numbering  system  should  be  used  as  shown  in 
Figure  2a.  Generally  there  is  improvement  in  the  accumulated  roundoff  error  if  the  grid  points 
are  sequenced  from  the  flexible  end  to  the  stiff  end. 

For  closed  loops  the  grid  points  should  be  sequenced  as  shown  in  Figure  2b.  This  model  will 
have  twice  the  semi  band  of  the  model  shown  in  Figure  2a.  If  the  sequencing  is  as  shown  in  Figure 
2c,  the  semi  band  will  be  half  of  that  for  the  sequencing  shown  in  Figure  2b.  However,  the  connec- 
tion between  grid  points  1 and  8 will  create  a number  of  active  columns  equal  to  the  semi  band,  and 
the  net  result  is  that  the  semiband  of  the  first  case  is  equal  to  the  sum  of  the  semi  band  and 
number  of  active  columns  for  the  second  case.  Since  it  takes  about  twice  as  long  to  process  active 
columns  as  terms  inside  the  band,  the  sequence  shown  in  Figure  2b  is  to  be  preferred. 

Examples  of  grid  point  sequencing  for  surfaces  are  shown  in  Figure  3.  For  plane  or  curved 
surfaces  where  the  pattern  of  grid  points  tends  to  be  rectangular,  the  sequencing  shown  in  Figure 
3a  will  result  in  the  shortest  solution  times.  The  semi  band  will  be  proportional  to  the  number  of 
grid  points  along  the  short  direction  of  the  pattern.  If  the  pattern  of  grid  points  shown  in 
Figure  3a  is  made  into  a closed  surface  by  connecting  grid  points  1 and  17,  2 and  18,  etc.,  a 
number  of  active  columns  equal  to  the  semiband  will  be  created.  An  alternate  sequencing  for  a 
closed  loop  is  shown  in  Figure  3b,  where  the  semi  band  is  proportional  to  twice  the  number  of  grid 
points  in  a row.  For  cylindrical  or  similar  closed  surfaces,  the  sequencing  indicated  in  Figure 
3b  is  more  efficient  if  the  number  of  grid  points  in  the  circumferential  direction  is  more  than 
twice  the  number  in  the  axial  direction.  If  the  number  of  grid  points  in  the  circumferential 
direction  is  less  than  twice  the  number  in  the  axial  direction,  the  sequencing  indicated  in  Figure 
3a,  with  the  consecutive  numbering  in  the  circumferential  direction,  is  more  efficient. 

In  general,  sequences  of  grid  points  that  generate  active  columns  cannot  be  expected  to  short- 
en computing  times  substantially  unless  the  semiband  can  be  reduced  by  about  two  for  each  active 
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column  introduced.  This  is  not  likely  to  be  the  case  for  most  surfaces.  An  exception  is  the  case 
of  radial  patterns,  where  the  sequencing  indicated  in  Figure  3c  is  the  most  efficient  if  there  are 
more  grid  points  on  a circumferential  line  than  on  a radial  line.  In  this  case,  the  semiband  is 
proportional  to  the  number  of  grid  points  on  a radial  line,  and  the  number  of  active  columns  is 
equal  to  the  number  of  degrees  of  freedom  at  the  center  grid  point.  If  there  are  more  grid  points 
on  a radial  line  than  a circumferential  line,  the  consecutive  numbering  should  extend  in  the 
circumferential  direction,  beginning  with  the  outermost  circumferential  ring.  In  this  case,  the 
semi  band  is  proportional  to  the  number  of  grid  points  on  a circumferential  line  and  there  are  no 
active  columns. 

If  the  grid  points  form  a full  circular  pattern,  the  closure  will  create  a number  of  active 
columns  proportional  to  the  number  of  grid  points  on  a radial  line  if  the  grid  points  are  numbered 
as  shown  in  Figure  3c.  A more  efficient  scheme  is  to  number  the  radial  lines  alternately,  similar 
to  the  sequence  shown  for  a rectangular  array  in  Figure  3b.  This  sequence  will  result  in  shorter 
solution  times  if  the  number  of  grid  points  on  a circumferential  line  is  greater  than  twice  the 
number  on  a radial  line.  The  central  point  must  be  sequenced  at  the  end  in  order  to  limit  the 
active  columns  to  the  number  of  degrees  of  freedom  at  the  central  point.  If  the  central  point  is 
sequenced  first,  the  number  of  active  columns  will  be  proportional  to  the  number  of  radial  lines. 
If  the  number  of  grid  points  on  a ci rcumferential  line  is  less  than  twice  the  number  of  grid 
points  on  a radial  line,  the  consecutive  numbering  should  extend  in  the  ci  rcumferential  direction. 
This  sequencing  procedure  will  result  in  a semi  band  proportional  to  the  number  of  grid  points  on 
a circumferential  line  and  no  active  columns.  If  the  central  point  does  not  exist,  the  sequencing 
problem  is  similar  to  that  discussed  for  rectangular  arrays  in  connection  with  Figures  3a  and  3b. 

Sequencing  problems  for  three-dimensional  structures  may  be  treated  in  two  broad  general 
classes.  The  first  class  consists  of  structural  models  that  are  compact,  without  appendages  or 
connecting  substructures.  The  second  class  consists  of  models  that  are  composed  of  several  sub- 
structures interconnected  at  a relatively  small  number  of  locations.  Examples  of  the  first  type 
of  model  are  solid  structures,  such  as  rectangular  bars  or  cellular  structures  where  an  external 
shell  is  filled  with  bulkheads  such  as  a submarine.  For  these  types  of  structures  the  general 
procedure  is  to  sequence  the  grid  points  in  imaginary  surfaces  perpendicular  to  the  largest  axis 
of  the  structure.  The  grid  point  numbers  are  sequenced  within  each  surface  in  the  most  effective 
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way,  beginning  at  one  end  of  the  structure  and  proceeding  to  the  other  end.  Assuming  that  only 
adjacent  surfaces  are  connected,  the  semi  band  will  be  proportional  to  the  largest  number  of  grid 
points  in  a surface. 

Examples  of  the  second  type  of  model  are  airframes  and  radio  telescopes.  For  these  types  of 
structures,  the  general  procedure  is  to  sequence  the  individual  substructures  in  the  most  effective 
way  and  allow  the  degrees  of  freedom  associated  with  the  connecting  grid  points  to  be  treated  as 
active  columns.  The  computing  time  for  terms  outside  the  band  is  proportional  to  the  total  length 
of  active  columns,  where  the  length  of  an  active  column  is  equal  to  the  difference  between  the  row 
number  of  the  first  nonzero  term  in  the  column  and  the  row  number  of  the  extremity  of  the  band. 

In  sequencing  the  connecting  grid  points  for  two  substructures , the  number  o^  active  columns  is 
minimized  by  sequencing  the  connecting  grid  points  after  both  substructures.  However,  in  many 
cases,  the  connecting  grid  points  can  be  advantageously  sequenced  between  the  two  parts  or  among 
the  points  of  the  second  part.  This  procedure  tends  to  increase  the  number  of  active  columns,  but 
reduces  the  length  of  each  one.  Sequencing  the  connecting  grid  points  first  or  among  the  points 
of  the  first  part  tends  to  maximize  both  the  number  of  active  columns  and  the  lengths  of  each  one. 

Although  scalar  points  are  defined  only  in  vector  space,  the  pattern  of  their  connections  is 
used  in  a manner  similar  to  that  of  geometric  grid  points  for  sequencing  scalar  points  among  them- 
selves or  with  geometric  grid  points.  Since  scalar  points  introduced  for  dynamic  analysis  (extra 
points)  are  defined  in  connection  with  direct  input  matrices,  the  sequencing  of  these  points  is 
determined  by  direct  reference  to  the  positions  of  the  added  terms  in  the  dynamic  matrices. 

The  external  identification  numbers  used  for  grid  points  may  be  selected  in  any  manner  the 
user  desires.  However,  in  order  to  preserve  the  bandwidth  of  the  stiffness  matrix,  and  hence  to 
substantially  reduce  computing  times  when  using  the  displacement  method,  the  internal  sequencing 
of  the  grid  points  must  not  be  arbitrary.  In  order  to  allow  arbitrary  external  grid  point  numbers 
and  still  preserve  sparsity  in  the  triangular  decomposition  factors  to  the  greatest  extent  possi- 
ble, provision  is  made  for  the  user  to  resequence  the  grid  point  numbers  for  internal  operations. 
This  feature  also  makes  it  possible  to  easily  change  the  sequence  if  a poor  initial  choice  is  made. 
All  output  associated  with  grid  points  is  identified  with  the  external  grid  point  numbers.  The 
SEQGP  card  is  used  to  resequence  geometric  grid  points  and  scalar  points.  The  SEQEP  card  is  used 
to  sequence  the  extra  points  in  with  the  previously  sequenced  geometric  grid  points  and  scalar 
points. 
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1.2.3  Grid  Point  Properties 

Some  of  the  characteristics  of  the  structural  model  are  introduced  as  properties  of  grid 
points,  rather  than  as  properties  of  structural  elements.  Any  of  the  various  forms  of  direct 
matrix  input  are  considered  as  describing  the  structural  model  in  terms  of  properties  of  grid 
points . 

Thermal  fields  are  defined  by  specifying  the  temperatures  at  grid  points.  The  TEMP  card  is 
used  to  specify  the  temperature  at  grid  points  for  use  in  connection  with  thermal  loading  and  tem- 
perature dependent  material  properties.  The  TEMPD  card  is  used  to  specify  a default  temperature, 
in  order  to  avoid  a large  number  of  duplicate  entries  on  a TEMP  card  when  the  temperature  is 
uniform  over  a large  portion  of  the  structure.  The  TEMPAX  card  is  used  for  conical  shell  problems. 

Mass  properties  may  be  input  as  properties  of  grid  points  by  using  the  concentrated  mass 
element  (see  Section  5.5  of  the  Theoretical  Manual).  The  C0NM1  card  is  used  to  define  a 6x6 
matrix  of  mass  coefficients  at  a geometric  grid  point  in  any  selected  coordinate  system.  The 
C0NM2  card  is  used  to  define  a concentrated  mass  at  a geometric  grid  point  in  terms  of  its  mass, 
the  three  coordinates  of  its  center  of  gravity,  the  three  moments  of  inertia  about  its  center  of 
gravity,  and  its  three  products  of  inertia,  referred  to  any  selected  coordinate  system. 

In  dynamic  analysis,  mass,  damping,  and  stiffness  properties  may  be  provided,  in  part  or 
entirely,  as  properties  of  grid  points  through  the  use  of  direct  input  matrices.  The  DMIG  card  is 
used  to  define  direct  input  matrices  for  use  in  dynamic  analysis.  These  matrices  may  be  associated 
with  components  of  geometric  grid  points,  scalar  points,  or  extra  points  introduced  for  dynamic 
analysis.  The  TF  card  is  used  to  define  transfer  functions  that  are  internally  converted  to 
direct  matrix  input.  The  DMIAX  card  is  an  alternate  form  of  direct  matrix  input  that  is  used  for 
hydroelastic  problems  (see  Section  1.7). 
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Figure  1.  Displacement  coordinate  systems. 
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Figure  2.  Grid  point  sequencing  for  one-dimensional  systems. 
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Figure  3.  Grid  point  sequencing  for  surfaces. 
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1.3  STRUCTURAL  ELEMENTS 
1.3.1  Element  Definition 

Structural  elements  are  defined  on  connection  cards  that  identify  the  grid  points  to  which 
the  element  is  connected.  The  mnemonics  for  all  such  cards  have  a prefix  of  the  letter  "C", 
followed  by  an  indication  of  the  type  of  element,  such  as  CBAR  and  CR0D.  The  order  of  the  grid 
point  identification  defines  the  positive  direction  of  the  axis  of  a one-dimensional  element  and 
the  positive  surface  of  a plate  element.  The  connection  cards  include  additional  orientation 
information  when  required.  Except  for  the  simplest  elements,  each  connection  card  references  a 
property  definition  card.  If  many  elements  have  the  same  properties,  this  system  of  referencing 
eliminates  a large  number  of  duplicate  entries. 

The  property  definition  cards  define  geometric  properties  such  as  thicknesses,  cross-section- 
al areas,  and  moments  of  inertia.  The  mnemonics  for  all  such  cards  have  a prefix  of  the  letter 
“P11 , followed  by  some,  or  all  of  the  characters  used  on  the  associated  connection  card,  such  as 
PBAR  and  PR0D.  Other  included  items  are  the  nonstructural  mass  and  the  location  of  points  where 
stresses  will  be  calculated.  Except  for  the  simplest  elements,  each  property  definition  card  will 
reference  a material  property  card. 

In  some  cases,  the  same  finite  element  can  be  defined  by  using  different  bulk  data  cards. 
These  alternate  cards  have  been  provided  for  user  convenience.  In  the  case  of  a rod  element,  the 
normal  definition  is  accomplished  with  a connection  card  (CR0D)  which  references  a property  card 
(PR0D).  However,  an  alternate  definition  uses  a C0NR0D  card  which  combines  connection  and  pro- 
perty information  on  a single  card.  This  is  more  convenient  if  a large  number  of  rod  elements  all 
have  different  properties. 

In  the  case  of  plate  elements,  a different  property  card  is  provided  for  each  type  of  ele- 
ment, such  as  membrane  or  sandwich  plates.  Thus,  each  property  card  contains  only  the  information 
required  for  a single  type  of  plate  element,  and  in  most  cases,  a single  card  has  sufficient  space 
for  all  of  the  property  information.  In  order  to  maintain  uniformity  in  the  relationship  between 
connection  cards  and  property  cards,  a number  of  connection  card  types  contain  the  same  informa- 
tion, such  as  the  connection  cards  for  the  various  types  of  triangular  elements.  Also,  the  pro- 
perty cards  for  triangular  and  quadri lateral  elements  of  the  same  type  contain  the  same  informa- 
tion. 
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The  material  property  definition  cards  are  used  to  define  the  properties  for  each  of  the 
materials  used  in  the  structural  model.  The  MAT1  card  is  used  to  define  the  properties  for  iso- 
tropic materials.  The  MATS1  card  specifies  table  references  for  isotropic  material  properties  that 
are  stress  dependent.  The  TABLES1  card  defines  a tabular  stress-strain  function  for  use  in  Piece- 
wise  Linear  Analysis.  The  MATT1  card  specifies  table  references  for  isotropic  material  properties 
that  are  temperature  dependent.  The  TABLEM1 , TABLEM2,  TABLEM3,  and  TABLEM4  cards  define  four 
different  types  of  tabular  functions  for  use  in  generating  temperature-dependent  material  properties. 

The  MAT2  card  is  used  to  define  the  properties  for  anisotropic  materials.  The  MATT2  card 
specifies  table  references  for  anisotropic  material  properties  that  are  temperature  dependent. 

This  card  may  reference  any  of  the  TABLEM1 , TABLEM2,  TABLEM3,  or  TABLEM4  cards. 

The  MAT3  card  is  used  to  define  the  properties  for  orthotropic  materials  used  in  the  modeling 
of  axi symmetric  shells.  This  card  may  only  be  referenced  by  CTRIARG,  CTRAPRG,  and  PT0RDRG  cards. 

The  MATT3  card  specifies  table  references  for  use  in  generating  temperature-dependent  properties 
for  this  type  of  material. 

The  GENEL  card  is  used  to  define  general  elements  whose  properties  are  defined  in  terms  of 
deflection  influence  coefficients  or  stiffness  matrices,  and  which  can  be  connected  between  any 
number  of  grid  points.  One  of  the  important  uses  of  the  general  element  is  the  representation  of 
part  of  a structure  by  means  of  experimentally  measured  data.  No  output  data  is  prepared  for  the 
general  element.  Detail  information  on  the  general  element  is  given  in  Section  5.7  of  the  Theo- 
retical Manual. 

Dummy  elements  are  provided  in  order  to  allow  the  user  to  investigate  new  structural  elements 
with  a minimum  expenditure  of  time  and  money.  A dummy  element  is  defined  with  a CDUMi  (i  = index 
of  element  type,  1 ^ i 9)  card  and  its  properties  are  defined  with  the  PDUMi  card.  The  ADUMi 
card  is  used  to  define  the  items  on  the  connection  and  property  cards.  Detail  instructions  for 
coding  dummy  element  routines  are  given  in  Section  6.8.5  of  the  Programmer's  Manual. 

1.3.2  Bar  Element 

The  bar  element  is  defined  with  a CBAR  card  and  its  properties  (constant  over  the  length) 
are  defined  with  PBAR  card.  The  bar  element  includes  extension,  torsion,  bending  in  two  perpen- 
dicular planes,  and  the  associated  shears.  The  shear  center  is  assumed  to  coincide  with  the 
elastic  axis.  Any  five  of  the  six  forces  at  either  end  of  the  element  may  be  set  equal  to  zero 
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by  using  the  pin  flags  on  the  CBAR  card.  The  integers  1 to  6 represent  the  axial  force,  shearing 
force  in  Plane  1,  shearing  force  in  Plane  2,  axial  torque,  moment  in  Plane  2 and  moment  in  Plane  1 
respectively.  The  structural  and  nonstructural  mass  of  the  bar  are  lumped  at  the  ends  of  the 
elements,  unless  coupled  mass  is  requested  with  the  PARAM  card  C0UPMASS  (see  Section  3.1.5). 
Theoretical  aspects  of  the  bar  element  are  treated  in  Section  5.2  of  the  Theoretical  Manual. 
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The  element  coordinate  system  is  shown  in  Figure  la.  End  a is  offset  from  grid  point  a an 

amount  measured  by  vector  and  end  b is  offset  from  grid  point  b an  amount  measured  by  vector 

a 

->  ->■  4- 

wb.  The  vectors  and  wb  are  measured  in  the  global  coordinates  of  the  connected  grid  point. 

The  x-axis  of  the  element  coordinate  system  is  defined  by  a line  connecting  end  a to  end  b of  the 
bar  element.  The  orientation  of  the  bar  element  is  described  in  terms  of  two  reference  planes. 

The  reference  planes  are  defined  with  the  aid  of  vector  v.  This  vector  may  be  defined  directly 

with  three  components  in  the  global  system  at  end  a of  the  bar  or  by  a line  drawn  from  end  a to 
a third  referenced  grid  point.  The  first  reference  plane  (Plane  1)  is  defined  by  the  x-axis  and 
the  vector  v.  The  second  reference  plane  (Plane  2)  is  defined  by  the  vector  cross  product  (x  x 
and  the  x-axis.  The  subscripts  1 and  2 refer  to  forces  and  geometric  properties  associated  with 
bending  in  planes  1 and  2 respectively.  The  reference  planes  are  not  necessarily  principal 
planes.  The  coincidence  of  the  reference  planes  and  the  principal  planes  is  indicated  by  a zero 
product  of  inertia  (I-^)  on  tlie  PBAR  card.  If  shearing  deformations  are  included,  the  reference 
axes  and  the  principal  axes  must  coincide.  When  pin  flags  and  offsets  are  used,  the  effect  of 
the  pin  is  to  free  the  force  at  the  end  of  the  element  x-axis  of  the  beam,  not  at  the  grid  point. 
The  positive  directions  for  element  forces  are  shown  in  Figure  lb.  The  following  element  forces, 
either  real  or  complex  (depending  on  the  rigid  format),  are  output  on  request: 

1.  Bending  moments  at  both  ends  in  the  two  reference  planes. 

2.  Shears  in  the  two  reference  planes. 

3.  Average  axial  force. 

4.  Torque  about  the  bar  axis. 

The  following  real  element  stresses  are  output  on  request: 

1.  Average  axial  stress. 

2.  Extensional  stress  due  to  bending  at  four  points  on  the  cross-section  at  both  ends. 
(Optional,  calculated  only  if  user  enters  stress  recovery  points  on  PBAR  card.) 

3.  Maximum  and  minimum  extensional  stresses  at  both  ends. 

4.  Margins  of  safety  in  tension  and  compression  for  the  whole  element.  (Optional, 
calculated  only  if  user  enters  stress  limits  on  MAT1  card.) 

Tensile  stresses  are  given  a positive  sign  and  compressive  stresses  a negative  sign.  Only  the 
average  axial  stress  and  the  extensional  stresses  due  to  bending  are  available  as  complex  stresses. 
The  stress  recovery  coefficients  on  the  PBAR  card  are  used  to  locate  points  on  the  cross-section 
for  stress  recovery.  The  subscript  1 is  associated  with  the  distance  of  a stress  recovery  point 
from  plane  2.  The  subscript  2 is  associated  with  the  distance  from  plane  1. 


1.3-3  (6/1/72) 


t > 


STRUCTURAL  MODELING 


The  use  of  the  BAR0R  card  avoids  unnecessary  repetition  of  input  when  a large  number  of  bar 
elements  either  have  the  same  property  identification  number  or  have  their  reference  axes  oriented 
in  the  same  manner.  This  card  is  used  to  define  default  values  on  the  CBAR  card  for  the  property 
identification  number  and  the  orientation  vector  for  the  reference  axes.  The  default  values  are 
used  only  when  the  corresponding  fields  on  the  CBAR  card  are  blank. 

1.3.3  Rod  Element 

The  rod  element  is  defined  with  a CR0D  card  and  its  properties  with  a PR0D  card.  The  rod 
element  includes  extensional  and  torsional  properties.  The  C0NR0D  card  is  an  alternate  form  that 
includes  both  the  connection  and  property  information  on  a single  card.  The  tube  element  is  a 
specialized  form  that  is  assumed  to  have  a circular  cross-section.  The  tube  element  is  defined 
with  a CTUBE  card  and  its  properties  with  a PTUBE  card.  The  structural  and  nonstructural  mass  of 
the  rod  are  lumped  at  the  adjacent  grid  points  unless  coupled  mass  is  requested  with  the  PARAM 
card  C0UPMASS  (see  Section  3.1.5).  Theoretical  aspects  of  the  rod  element  are  treated  in  Section 
5.2  of  the  Theoretical  Manual. 

The  x-axis,  of  the  element  coordinate  system,  is  defined  by  a line  connecting  end  a to  end  b 
as  shown  in  Figure  2.  The  axial  force  and  torque  are  output  on  request  in  either  the  real  or  com- 
plex form.  The  positive  directions  for  these  forces  are  indicated  in  Figure  2.  The  following 
real  element  stresses  are  output  on  request: 

1.  Axial  stress 

2.  Torsional  stress 

3.  Margin  of  safety  for  axial  stress 

4.  Margin  of  safety  for  torsional  stress. 

Positive  directions  are  the  same  as  those  indicated  in  Figure  2 for  element  forces.  Only  the 
axial  stress  and  the  torsional  stress  are  available  as  complex  stresses. 

Another  kind  of  rod  element  is  the  viscous  damper,  that  has  extensional  and  torsional  viscous 
damping  properties  rather  than  stiffness  properties.  The  viscous  damper  element  is  defined  with  a 
CVISC  card  and  its  properties  with  a PVISC  card.  This  element  is  used  in  the  direct  formulation 
of  dynamic  matrices. 
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1.3.4  Shear  Panels  and  Twist  Panels 

The  shear  panel  is  defined  with  a CSHEAR  card  and  its  properties  with  a PSHEAR  card.  A shear 
panel  is  a two-dimensional  structural  element  that  resists  the  action  of  tangential  forces  applied 
to  its  edges,  but  does  not  resist  the  action  of  normal  forces.  The  structural  and  nonstructural 
mass  of  the  shear  panel  are  lumped  at  the  connected  grid  points.  Details  of  the  shear  panel 
element  are  discussed  in  Section  5.3  of  the  Theoretical  Manual. 

The  element  coordinate  system  for  a shear  panel  is  shown  in  Figure  3a.  The  integers  1,  2,3, 
and  4 refer  to  the  order  of  the  connected  grid  points  on  the  CSHEAR  card.  The  element  forces  are 
output  on  request  in  either  the  real  or  complex  form.  The  positive  directions  for  these  forces 
are  indicated  in  Figure  3b.  These  forces  consist  of  the  forces  applied  to  the  element  at  the 
corners  in  the  direction  of  the  sides,  kick  forces  at  the  corners  in  a direction  normal  to  the  plane 
formed  by  the  two  adjacent  edges,  and  "shear  flows"  (force  per  unit  length)  along  the  four  edges. 

The  shear  stresses  are  calculated  at  the  corners  in  skewed  coordinates  parallel  to  the  exterior 
edges.  The  average  of  the  four  corner  stresses  and  the  maximum  stress  are  output  on  request  in 
either  the  real  or  complex  form.  A margin  of  safety  is  also  output  when  the  stresses  are  real. 

The  twist  panel  performs  the  same  function  for  bending  action  that  the  shear  panel  performs 
for  membrane  action.  The  twist  panel  is  defined  with  a CTWIST  card  and  its  properties  with  a 
PTWIST  card.  In  calculating  the  stiffness  matrix,  a twist  panel  is  assumed  to  be  solid.  For 
built-up  panels,  the  thickness  in  the  PTWIST  card  must  be  adjusted  to  give  the  correct  moment  of 
inertia  of  the  cross-section.  If  mass  calculations  are  being  made,  the  density  will  also  have  to 
be  adjusted  on  a MAT1  card.  The  element  coordinate  system  and  directions  for  positive  forces  are 
shown  in  Figure  4.  Stress  recovery  is  similar  to  that  for  shear  panels. 

1.3.5  Plate  Elements 

NASTRAN  includes  two  different  shapes  of  plate  elements  (triangular  and  quadrilateral)  and 
two  different  stress  systems  (membrane  and  bending)  which  are  uncoupled.  There  are  in  all  a total 
of  eleven  different  forms  of  plate  elements  that  are  defined  by  connection  cards  as  follows: 

1.  CTRMEM  - triangular  element  with  finite  inplane  stiffness  and  zero  bending  stiffness. 

2.  CTRBSC  - basic  unit  from  which  the  bending  properties  of  the  other  plate  elements  are 

formed. 

3.  CTRPLT  - triangular  element  with  zero  inplane  stiffness  and  finite  bending  stiffness. 

4.  CTRIA1  - triangular  element  with  both  inplane  and  bending  stiffness.  It  is  designed  for 

sandwich  plates  which  can  have  different  materials  referenced  for  membrane,  bending  and 
transverse  shear  properties. 
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5.  CTRIA2  - triangular  element  with  both  inplane  and  bending  stiffness  that  assumes  a 
solid  homogeneous  cross  section. 

6.  CQDMEM  - quadrilateral  element  consisting  of  four  overlapping  CTRMEM  elements. 

7.  CQDMEM1  - an  isoparametric  quadrilateral  membrane  element. 

8.  CQDMEM2  - a quadrilateral  membrane  element  consisting  of  four  nonoverlapping  CTRMEM 
elements. 

9.  CQDPLT  - quadrilateral  element  with  zero  inplane  stiffness  and  finite  bending  stiffness. 

10.  CQUAD1  - quadrilateral  element  with  both  inplane  and  bending  stiffness.  It  is  designed 
for  sandwich  plates  which  can  have  different  materials  referenced  for  membrane,  bending 
and  transverse  shear  properties. 

11.  CQUAD2  - quadrilateral  element  with  both  inplane  and  bending  stiffness  that  assumes  a 
solid  homogeneous  cross  section. 

Theoretical  aspects  of  the  plate  elements  are  treated  in  Section  5.8  of  the  Theoretical  Manual. 

The  properties  for  the  above  elements  are  defined  on  the  PTRMEM,  PTRBSC,  PTRPLT,  PTRIA1 , 
PTRIA2,  PQDMEM,  PQDMEM1 , PQDMEM2,  PQDPLT,  PQUAD1 , and  PQUAD2  cards  respectively.  Anisotropic 
material  may  be  specified  for  all  plate  elements.  Transverse  shear  flexibility  may  be  included 
for  all  bending  elements  on  an  optional  basis,  except  for  homogeneous  plates  (CTRIA2  and  CQUAD2), 
where  this  effect  is  automatically  included.  Structural  mass  is  calculated  only  for  elements 
that  specify  a membrane  thickness  and  is  based  only  on  the  membrane  thickness.  Nonstructural 
mass  can  be  specified  for  all  plate  elements,  except  the  basic  bending  triangle.  Only  lumped 
mass  procedures  are  used  for  membrane  elements.  Coupled  mass  procedures  may  be  requested  for 
elements  that  include  bending  stiffness  with  the  PARAM  card  C0UPMASS  (see  Section  3.1.5). 
Differential  stiffness  matrices  are  generated  for  the  following  plate  elements:  CTRMEM,  CTRIA1 , 

CTRIA2,  CQDMEM,  CQUAD1 , CQUAD2.  The  following  plate  elements  may  have  nonlinear  material 
characteristics  in  Piecewise  Linear  Analysis:  CTRMEM,  CTRIA1 , CTRIA2,  CQDMEM,  CQUAD1 , CQUAD2. 

The  element  coordinate  systems  for  triangular  and  quadrilateral  plate  elements  are  shown 
in  Figure  5.  The  integers  1,  2,  3,  and  4 refer  to  the  order  of  the  connected  grid  points  on 
the  connection  cards  defining  the  elements.  The  angle  0 is  the  orientation  angle  for  anisotropic 
materials. 

Average  values  of  element  forces  are  calculated  for  all  plate  elements  having  a finite 
bending  stiffness.  The  positive  directions  for  plate  element  forces  in  the  element  coordinate 
system  are  shown  in  Figure  6a.  The  following  element  forces  per  unit  of  length,  either  real  or 
complex,  are  output  on  request: 
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1.  Bending  moments  on  the  x and  y faces. 

2.  Twisting  moment. 

3.  Shear  forces  on  the  x and  y faces. 

The  CQDMEM2  is  the  only  membrane  element  for  which  element  forces  are  calculated.  The 
positive  directions  for  these  forces  are  shown  in  Figure  3b,  and  the  force  output  has  the  same 
interpretation  as  the  force  output  for  the  shear  panel  discussed  previously. 

Average  values  of  the  membrane  stresses  are  calculated  for  the  triangular  and  quadrilateral 
membrane  elements,  with  the  exception  of  the  CQDMEM1  element.  For  the  CQDMEM1  element,  in  which 
the  stress  field  varies,  the  stresses  are  evaluated  at  the  intersection  of  diagonals  (in  a mean 
plane  if  the  element  is  warped).  The  positive  directions  for  the  membrane  stresses  are  shown  in 
Figure  6b.  The  stresses  for  the  CQDMEM2  element  are  calculated  in  the  material  coordinate  system. 
The  material  coordinate  system  is  defined  by  the  material  orientation  angle  on  the  CQDMEM2  card. 
The  stresses  for  all  other  membrane  elements  are  calculated  in  the  element  coordinate  system. 
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The  following  real  membrane  stresses  are  output  on  request: 

1.  Normal  stresses  in  the  x and  y directions 

2.  Shear  stress  on  the  x face  in  the  y direction 

3.  Angle  between  the  x-axis  and  the  major  principal  axis 

4.  Major  and  minor  principal  stresses 

5.  Maximum  shear  stress 

Only  the  normal  stresses  and  shearing  stress  are  available  in  the  complex  form. 

If  the  plate  element  has  bending  stiffness  the  average  stresses  are  calculated  on  the  two 
faces  of  the  plate  for  homogeneous  plates  and  at  two  specified  points  on  the  cross-section  for 
other  plate  elements.  The  distances  to  the  specified  points  are  given  on  the  property  cards.  The 
positive  directions  for  these  fiber  distances  are  defined  according  to  the  right-hand  sequence  of 
the  grid  points  specified  on  the  connection  card.  These  distances  must  be  nonzero  in  order  to 
obtain  nonzero  stress  output.  The  same  stresses  are  calculated  for  each  of  the  faces  as  are  cal- 
culated for  membrane  elements. 

The  quadrilateral  plate  elements  are  intended  for  use  when  the  surfaces  are  reasonably  flat 
and  the  geometry  is  nearly  rectangular.  For  these  conditions  the  quadrilateral  elements  eliminate 
the  modeling  bias  associated  with  the  use  of  triangular  elements,  and  quadrilaterals  give  more 
accurate  results  for  the  same  mesh  size.  If  the  surfaces  are  highly  warped,  curved  or  swept, 
triangular  elements  should  be  used.  Under  extreme  conditions  quadrilateral  elements  will  give 
results  that  are  considerably  less  accurate  than  triangular  elements  for  the  same  mesh  size. 
Quadrilateral  elements  should  be  kept  as  nearly  square  as  practicable,  as  the  accuracy  tends  to 
deteriorate  as  the  aspect  ratio  of  the  quadrilateral  increases.  Triangular  elements  should  be 
kept  as  nearly  equilateral  as  practicable,  as  the  accuracy  tends  to  deteriorate  as  the  triangles 
become  obtuse  and  as  the  ratio  of  the  longest  to  the  shortest  side  increases. 

1.3.6  Conical  Shell  Element 

The  properties  of  the  conical  shell  element  are  assumed  to  be  symmetrical  with  respect  to 
the  axis  of  the  shell.  However,  the  loads  and  deflections  need  not  be  axisymmetric,  as  they  are 
expanded  in  Fourier  series  with  respect  to  the  azimuthal  coordinate.  Due  to  symmetry,  the 
resulting  load  and  deformation  systems  for  different  harmonic  orders  are  independent,  a fact  that 
results  in  a large  time  saving  when  the  use  of  the  conical  shell  element  is  compared  with  an 
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equivalent  model  constructed  from  plate  elements.  Theoretical  aspects  of  the  conical  shell 
element  are  treated  in  Section  5.9  of  the  Theoretical  Manual. 

At  present  the  conical  shell  element  cannot  be  combined  with  other  types  of  elements.  The 
existence  of  a conical  shell  problem  is  defined  by  the  AXIC  card.  This  card  also  indicates  the 
number  of  harmonics  desired  in  the  problem  formulation.  Only  a limited  number  of  bulk  data  cards 
are  allowed  when  using  conical  shell  elements.  The  list  of  allowable  cards  is  given  on  the 
AXIC  card  description  in  Section  2.4.2. 

The  geometry  of  a problem  using  the  conical  shell  element  is  described  with  RINGAX  cards 
instead  of  GRID  cards.  The  RINGAX  cards  describe  concentric  circles  about  the  basic  z-axis,  with 
their  locations  given  by  radii  and  z-coordinates  as  shown  in  Figure  7.  The  degrees  of  freedom 
defined  by  each  RINGAX  card  are  the  fourier  coefficients  of  the  motion  with  respect  to  angular 
position  around  the  circle.  For  example  the  radial  motion,  u^,  at  any  angle,  4>,  is  described 
by  the  equation: 

N n N * 

M = I ur  C0Sn4,  + I ur  sin  n<f>  * (1 ) 

n=0  n=0 

where  un  and  un*  are  the  fourier  coefficients  of  radial  motion  for  the  n-harmonic.  For  calcula- 
r r 

tion  purposes  the  series  is  limited  to  N harmonics  as  defined  by  the  AXIC  card.  The  first  sum  in 

the  above  equation  describes  symmetric  motion  with  respect  to  the  <J>  = 0 plane.  The  second  sum 

with  the  "starred"  (*)  superscripts  describes  the  antisymmetric  motion.  Thus  each  RINGAX  data 
card  will  produce  six  times  N degrees  of  freedom  for  each  series. 

The  selection  of  symmetric  or  antisymmetric  solutions  is  controlled  by  the  AXISYM  card  in 
the  Case  Control  Deck.  For  general  loading  conditions,  a combination  of  the  symmetric  and  anti- 
symmetric solutions  must  be  made,  using  the  SYMC0M  card  in  the  Case  Control  Deck  (Section  2.3  of 
the  User's  Manual ). 

Since  the  user  is  rarely  interested  in  applying  his  loads  in  terms  of  fourier  harmonics  and 
interpreting  his  data  by  manually  performing  the  above  summations,  NASTRAN  is  provided  with 
special  data  cards  which  automatically  perform  these  operations.  The  P0INTAX  card  is  used  like  a 

GRID  card  to  define  physical  points  on  the  structure  for  loading  and  output.  Sections  of  the 

circle  may  be  defined  by  a SECTAX  card  which  defines  a sector  with  two  angles  and  a referenced 
RINGAX  card.  The  P0INTAX  and  SECTAX  cards  define  six  degrees  of  freedom  each.  The  basic  coordi- 
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nate  system  for  these  points  is  a cylindrical  system  (r,  cf>,  z)  and  their  applied  loads  must  be 
described  in  this  coordinate  system.  Since  the  displacements  of  these  points  are  dependent  on 
the  harmonic  motions,  they  may  not  be  constrained  in  any  manner. 

The  conical  shell  element  is  connected  to  two  RINGAX  points  with  a CC0NEAX  card.  The  proper- 
ties of  the  conical  shell  element  are  described  on  the  PC0NEAX  card.  The  RINGAX  points  must  be 
placed  on  the  neutral  surface  of  the  element  and  the  points  for  stress  calculation  must  be  given 
on  the  PC0NEAX  card  relative  to  the  neutral  surface.  Up  to  fourteen  angular  positions  around  the 
element  may  be  specified  for  stress  and  force  output.  These  values  will  be  calculated  midway 
between  the  two  connected  rings. 

The  structure  defined  with  RINGAX  and  CC0NEAX  cards  must  be  constrained  in  a special  manner. 
All  harmonics  may  be  constrained  for  a particular  degree  of  freedom  on  a ring  by  using  permanent 
single-point  constraints  on  the  RINGAX  cards.  Specified  harmonics  of  each  degree  of  freedom  on  a 
ring  may  be  constrained  with  a SPCAX  card.  This  card  is  the  same  as  the  SPC  card  except  that  a 
harmonic  must  be  specified.  The  MPCAX,  0MITAX,  and  SUPAX  data  cards  correspond  to  the  MPC,  0MIT, 
and  SUP0RT  data  except  that  harmonics  must  be  specified.  SPCADD  and  MPCADD  cards  may  be  used  to 
combine  constraint  sets  in  the  usual  manner. 

The  conical  shell  structure  may  be  loaded  in  various  ways.  Concentrated  forces  may  be 
described  by  F0RCE  and  M0MENT  cards  applied  to  P0INTAX  points.  Pressure  loads  may  be  input  in  the 
PRESAX  data  card  which  defines  an  area  bounded  by  two  rings  and  two  angles.  Temperature  fields 
are  described  by  a paired  list  of  angles  and  temperatures  around  a ring  as  required  by  the  TEMPAX 
card.  Direct  loads  on  the  harmonics  of  a RINGAX  point  are  given  by  the  F0RCEAX  and  M0MAX  card. 
Since  the  basic  coordinate  system  is  cylindrical  the  loads  are  given  in  the  r,  $,  and  z directions. 
The  value  of  a harmonic  load  Fn  is  the  total  load  on  the  whole  ring  of  radius  r.  If  a sinusoidal 
load  per  unit  length  of  maximum  value  an  is  given,  the  value  on  the  F0RCEAX  card  must  be: 


2tt  r an 

n = 0 , 

(2) 

irran 

n > 0 

(3) 

Displacements  of  rings  and  forces  in  conical  shell  elements  can  be  requested  in  two  ways: 

1.  The  harmonic  coefficients  of  displacements  on  a ring  or  forces  in  a conical  element. 

2.  The  displacements  at  specified  points  or  the  average  value  over  a specified  sector  of 
a ring.  The  forces  in  the  element  at  specified  azimuths  or  average  values  over 
specified  sectors  of  a conical  element. 
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Harmonic  output  is  requested  by  ring  number  for  displacements  and  conical  shell  element  number  for 
element  forces.  The  number  of  harmonics  that  will  be  output  for  any  request  is  a constant  for  any 
single  execution.  This  number  is  controlled  by  the  HARM0NICS  card  in  the  Case  Control  Deck  (see 
Section  2.3). 

The  following  element  forces  per  unit  of  width  are  output  either  as  harmonic  coefficients 
or  at  specified  locations  on  request: 

1.  Bending  moments  on  the  u and  v faces 

2.  Twisting  moments 

3.  Shearing  forces  on  the  u and  v faces 

The  following  element  stresses  are  calculated  at  two  specified  points  on  the  cross-section  of  the 
element  and  output  either  as  harmonic  coefficients  or  at  specified  locations  on  request: 

1.  Normal  stresses  in  u and  v directions 

2.  Shearing  stress  on  the  u face  in  the  v direction 

3.  Angle  between  the  u-axis  and  the  major  principal  axis 

4.  Major  and  minor  principal  stresses 

5.  Maximum  shear  stress 

1.3.7  Axi symmetric  Shell  Elements 

Two  types  of  elements  are  provided  that  have  an  axi symmetric  geometric  configuration  and 
that  are  restricted  to  axisymmetric  applied  loading.  The  first  type  is  the  ring  element,  which 
may  have  a triangular  or  trapezoidal  cross-section  and  in  the  limiting  case  becomes  a solid 
core  element  (see  Section  5.11  of  the  Theoretical  Manual).  These  elements  are  used  for  the  model- 
ing of  axisymmetric  thick  walled  structures  of  arbitrary  profile.  The  second  type  is  the  toroidal 
ring  element,  which  in  the  limiting  case  becomes  a cap  element  (see  Section  5.10  of  the  Theoreti- 
cal Manual).  The  two  types  of  axisymmetric  ring  elements  cannot  be  used  together  nor  can  either 
of  the  elements  be  used  with  any  other  elements.  Otherwise,  these  elements  are  used  in  a conven- 
tional manner,  and  except  for  their  own  connection  and  property  cards,  do  not  have  special  bulk 
data  cards. 

The  coordinate  system  for  the  triangular  ring  element  is  shown  on  Figure  8.  The  cylindrical 
system  is  implied  by  the  use  of  the  triangular  ring  element.  Hence,  no  explicit  definition  of 
the  basic  cylindrical  coordinate  system  is  required.  Cylindrical  anisotropy  is  optional  for  the 
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material  properties  in  the  ring  element.  Orientation  of  the  orthotropic  axes  in  the  (r,z)  plane 
is  specified  by  the  angle  0.  Deformation  behavior  of  the  element  is  described  in  terms  of  trans- 
lations in  the  r and  z directions  at  each  of  the  3 connected  grid  points.  All  other  degrees  of 
freedom  should  be  constrained. 

The  triangular  ring  element  is  defined  with  a CTRIARG  card.  No  property  card  is  used  for 
this  element.  The  material  property  reference  is  given  on  the  connection  card.  The  integers 
1,  2 and  3 on  Figure  8 refer  to  the  order  of  the  connected  grid  points  on  the  CTRIARG  card.  This 
order  must  be  counter-clockwise  around  the  element.  The  grid  points  must  lie  in  the  r-z  plane 
of  the  basic  cylindrical  coordinate  system,  and  they  must  lie  to  the  right  of  the  axis  of  symmetry. 

The  radial  and  axial  forces  at  each  connected  grid  point  are  output  on  request.  The  positive 
directions  for  these  forces  are  shown  in  Figure  8.  These  are  apparent  element  forces  and  they 
include  any  equivalent  thermal  loads.  The  stresses  at  the  centroid  of  an  element  are  output  on 
request.  The  available  quantities  are  the  normal  stresses  in  the  radial,  ci rcumferential  and 
axial  directions,  and  the  shear  stress  on  the  radial  face  in  the  axial  direction.  Positive 
stresses  are  in  the  positive  direction  on  the  positive  face. 

The  coordinate  system  for  the  trapezoidal  ring  element  is  shown  in  Figure  9.  This  element 
is  similar  to  the  triangular  ring  element.  This  element  has  the  additional  restriction  that 
the  element  numbering  must  begin  at  the  lower  left  hand  corner  of  the  element.  Also,  the  parallel 
faces  of  the  trapezoid  must  be  perpendicular  to  the  axis  of  symmetry.  This  element  can  be  used 
in  the  limiting  case  where  the  r coordinates  associated  with  grid  points  1 and  4 are  zero.  In 
this  special  case  the  element  is  referred  to  as  a core  element. 

The  trapezoidal  ring  element  is  defined  with  a CTRAPRG  card  in  a manner  similar  to  that  for 
a triangular  element.  The  forces  at  the  four  connected  grid  points  are  provided  on  request  in 
a manner  similar  to  that  for  a triangular  element.  In  addition  to  providing  the  stresses  at  the 
centroid  of  the  trapezoid,  similar  stresses  are  provided  at  the  four  connected  grid  points. 

The  coordinate  system  for  the  toroidal  ring  is  shown  in  Figure  10.  This  cylindrical  coordinate 
system  is  implied  by  the  use  of  the  toroidal  element,  and  hence,  no  explicit  definition  is  re- 
quired. The  toroidal  element  may  use  orthotropic  materials.  The  axes  of  orthotropy  are  assumed 
to  coincide  with  the  element  coordinate  axes. 

Deformation  behavior  of  the  toroidal  element  is  described  by  five  degrees  of  freedom  for  each 
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of  the  two  grid  rings  which  it  connects.  The  degrees  of  freedom  in  the  implicit  coordinate 


sys  tern 

are: 

1. 

u - radial 

displacement 

2. 

Not  defined 

for  toroidal  element  (must  be  constrained) 

3. 

w - axial  displacement 

4. 

w'  = — 
w 

slope  in  £-di recti  on 

5. 

u>  = M 
u H 

strain  in  ^-di recti  on 

6. 

w"  = Q 

curvature  in  z£-plane 

The  displacements  u and  w are  in  the  basic  coordinate  system,  and  hence  can  be  expressed  in  other 
local  coordinate  systems  if  desired.  However,  the  quantities  u',  w1  and  w"  are  always  in  the 
element  coordinate  system. 

The  toroidal  ring  element  is  defined  with  a CT0RDRG  card  and  its  properties  with  a PT0RDRG 
card.  The  integers  1 and  2 on  Figure  10  refer  to  the  order  of  the  connected  grid  points  on  the 
CT0RDRG  card.  The  grid  points  must  lie  in  the  r-z  plane  of  the  basic  coordinate  system  and  they 
must  lie  to  the  right  of  the  axis  of  symmetry.  The  angles  a-j  and  a2  in  Figure  10  are  the  angles 
of  curvature  and  are  defined  as  the  angle  measured  in  degrees  from  the  axis  of  symmetry  to  a 
line  which  is  perpendicular  to  the  tangent  to  the  surface  at  grid  points  1 and  2 respectively. 

For  conic  rings  a-j  = a2  and  for  cylindrical  rings  a-j  = a2  = 90  degrees.  Toroidal  elements  may  be 
connected  to  form  closed  figures  in  the  r-z  plane,  but  slope  discontinuities  are  not  permitted  at 
connection  points. 

The  following  forces,  evaluated  at  each  end  of  the  toroidal  element,  are  output  on  request: 

1.  Radial  force 

2.  Axial  force 

3.  Meridional  moment 

4.  A generalized  force  which  corresponds  to  the  w'  degree  of  freedom. 

5.  A generalized  force  which  corresponds  to  the  w"  degree  of  freedom. 

The  first  three  forces  are  referenced  to  the  global  coordinate  system  and  the  two  generalized 
forces  are  referenced  to  the  element  coordinate  system.  For  a definition  of  the  generalized 
forces  see  Section  5.10  of  the  Theoretical  Manual. 
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The  following  stresses,  evaluated  at  both  ends  and  the  midspan  of  each  element,  are  output  on 
request: 

1.  Tangential  membrane  stress  (Force  per  unit  length) 

2.  Circumferential  membrane  stress  (Force  per  unit  length) 

3.  Tangential  bending  stress  (Moment  per  unit  length) 

4.  Circumferential  bending  stress  (Moment  per  unit  length) 

5.  Shearing  stress  (Force  per  unit  length) 

The  positive  directions  for  these  stresses  are  indicated  in  Figure  11. 

1.3.8  Scalar  Elements 

Scalar  elements  are  connected  between  pairs  of  degrees  of  freedom  (at  either  scalar  or 
geometric  grid  points)  or  between  one  degree  of  freedom  and  ground.  Scalar  elements  are  avail- 
able as  springs,  masses  and  viscous  dampers.  Scalar  spring  elements  are  useful  for  representing 
elastic  properties  that  cannot  be  conveniently  modeled  with  the  usual  metric  structural  elements. 
Scalar  masses  are  useful  for  the  selective  representation  of  inertia  properties,  such  as  occurs 
when  a concentrated  mass  is  effectively  isolated  for  motion  in  one  direction  only.  The  scalar 
damper  is  used  to  provide  viscous  damping  between  two  selected  degrees  of  freedom  or  between  one 
degree  of  freedom  and  ground.  It  is  possible,  using  only  scalar  elements  and  constraints,  to  con- 
struct a model  for  the  linear  behavior  of  any  structure.  However  it  is  expected  that  these  ele- 
ments will  be  used  only  when  the  usual  metric  elements  are  not  satisfactory.  Scalar  elements  are 
useful  for  modeling  part  of  a structure  with  its  vibration  modes  or  when  trying  to  consider 
electrical  or  heat  transfer  properties  as  part  of  an  overall  structural  analysis.  The  reader  is 
referred  to  Sections  5.5  and  5.6  of  the  Theoretical  Manual  for  further  discussions  on  the  use  of 
scalar  elements. 

The  most  general  definition  of  a scalar  spring  is  given  with  a CELAS1  card.  The  associated 
properties  are  given  on  the  PELAS  card.  The  properties  include  the  magnitude  of  the  elastic 
spring,  a damping  coefficient,  and  a stress  coefficient  to  be  used  in  stress  recovery.  The  CELAS2 
defines  a scalar  spring  without  reference  to  a property  card.  The  CELAS3  card  defines  a scalar 
spring  that  is  connected  only  to  scalar  points  and  the  properties  are  given  on  a PELAS  card.  The 
CELAS4  card  defines  a scalar  spring  that  is  connected  only  to  scalar  points  and  without  reference 
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to  a property  card.  No  damping  coefficient  or  stress  coefficient  is  available  with  the  CELAS4 
card. 

Scalar  elements  may  be  connected  to  ground  without  the  use  of  constraint  cards.  Grounded 
connections  are  indicated  on  the  connection  card  by  leaving  the  appropriate  scalar  identification 
number  blank.  Since  the  values  for  scalar  elements  are  not  functions  of  material  properties,  no 
references  to  such  cards  are  needed. 

The  CMASS1 , CMASS2,  CMASS3  and  CMASS4  cards  define  scalar  masses  in  a manner  similar  to  the 
scalar  spring  definitions.  The  associated  PMASS  card  contains  only  the  magnitude  of  the  scalar 
mass . 

The  CDAMP1 , CDAMP2 , CDAMP3  and  CDAMP4  cards  define  scalar  dampers  in  a manner  similar  to  the 
scalar  spring  definitions.  The  associated  PDAMP  card  contains  only  a value  for  the  scalar  damper. 
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1.3.9  Solid  Polyhedron  Elements 

Three  types  of  solid  polyhedron  elements  are  provided  for  the  general  solid  structures  (see 
Section  1.3.7  for  axi symmetric  structures  with  axi symmetric  loads).  These  elements  (see  Figure  12) 
are  a tetrahedron,  a wedge  and  a hexahedron.  The  theory  is  given  in  Section  5.12  of  the  Theoret- 
ical Manual.  These  elements  can  be  used  with  all  other  NASTRAN  elements,  except  the  axisymmetric 
elements.  Connections  are  made  only  to  displacement  degrees  of  freedom  at  the  grid  points. 

The  elements  are  defined  by  CTETRA,  CWEDGE,  CHEXA1 , and  CHEXA2  connection  cards.  The  user 
should  specify  grid  locations  such  that  the  quadrilateral  faces  are  nearly  planar.  No  special 
element  coordinate  system  is  required.  The  only  properties  required  are  material  properties,  thus 
no  PID  card  is  referenced;  direct  reference  is  made  to  a MID  card.  For  thermal  stress  problems, 
the  temperature  is  assumed  to  be  the  average  of  the  connected  grid  points.  Differential  stiffness, 
buckling,  and  piecewise  linear  analyses  have  not  been  implemented. 

The  output  stresses  are  given  in  the  basic  coordinate  system.  In  addition  to  the  six  normal 
and  shear  stresses,  output  also  includes  the  pressure 


P0  = ‘ 3 (ax  + ay  + az) 


and  the  octahedral  stress 


CTo  = 1 [(ax  " °y)2  + - az)2  + (°z  ' °x)2  + 6tJz  + 6tzx  + 6Txy] 


1/2 


The  stresses  in  the  tetrahedra  are  constant.  The  stresses  in  the  wedge  and  the  hexahedron  are 
obtained  as  the  weighted  average  of  the  stresses  in  the  subtetrahedra.  The  weighting  factor  for 
each  tetrahedra  is  proportional  to  its  volume. 
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(b)  Element 
forces 


Figure  1.  Bar  element  coordinate  system  and  element  forces. 
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Figure  2.  Rod  element  coordinate  system  and  element  forces 


Figure  3.  Shear  panel  coordinate  system  and  element  forces 


Figure  4.  Twist  panel  coordinate  system  and  element  forces 
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(a)  Coordinate  System. 


(b)  Corner  forces  and  shear  flows. 


Figure  3.  Coordinate  system  and  element  forces  for  shear  panel  and  CQDMEM2  elements. 
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Figure  4.  Twist  panel  coordinate  system  and  element  forces. 
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(a) 


(b) 


Figure  5.  Plate  element  coordinate  systems. 
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Figure  6.  Forces  and  stresses  in  plate  elements. 
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Figure  7.  Geometry  for  conical  shell  element. 
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Section  A-A 


Figure  10.  Toroidal  ring  element  coordinate  system 
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Figure  11.  Stresses  for  toroidal  element. 
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(a)  Tetrahedron. 


(b)  Wedge  and  One  of  its  Six  Decompositions. 
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(c)  Hexahedron  and  its  Two  Decompositions. 


Figure  12.  - Polyhedron  elements  and  their  subtetrahedra . 
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(a)  Tetrahedron. 
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(b)  Wedge  and  One  of  its  Six  Decompositions. 
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(c)  Hexahedron  and  its  Two  Decompositions. 


Figure  12.  - Polyhedron  elements  and  their  subtetrahedra. 
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1.4  CONSTRAINTS  AND  PARTITIONING 

Structural  matrices  are  initially  assembled  in  terms  of  all  structural  grid  points,  which 
excludes  only  the  extra  scalar  points  introduced  for  dynamic  analysis.  These  matrices  are  gener- 
ated with  six  degrees  of  freedom  for  each  geometric  grid  point  and  a single  degree  of  freedom  for 
each  scalar  point.  Various  constraints  are  applied  to  these  matrices  in  order  to  remove  undesired 
singularities,  provide  boundary  conditions,  define  rigid  elements,  and  provide  other  desired 
characteristics  for  the  structural  model. 

There  are  two  basic  kinds  of  constraints.  Single-point  constraints  are  used  to  constrain  a 
degree  of  freedom  to  zero  or  to  a prescribed  value,  and  multipoint  constraints  are  used  to  con- 
strain a degree  of  freedom  to  be  equal  to  a linear  combination  of  the  values  of  other  degrees  of 
freedom.  The  following  four  types  of  bulk  data  cards  are  provided  for  the  definition  of 
constraints : 

1.  Single-point  constraint  cards 

2.  Multipoint  constraint  cards 

3.  Cards  to  define  reaction  points  on  free  bodies 

4.  Cards  to  define  the  omitted  coordinates  in  matrix  partitioning 
The  latter  type  does  not  produce  constraint  forces  in  static  analysis. 

1.4.1  Single-Point  Constraints 

A single-point  constraint  applies  a fixed  value  to  a translational  or  rotational  component 
at  a geometric  grid  point  or  to  a scalar  point.  One  of  the  most  common  uses  of  single-point  con- 
straints is  to  specify  the  boundary  conditions  of  a structural  model  by  fixing  the  appropriate 
degrees  of  freedom.  Multiple  sets  of  single-point  constraints  can  be  provided  in  the  Bulk  Data 
Deck,  with  selections  made  at  execution  time  by  using  the  subcase  structure  in  the  Case  Control 
Deck  as  explained  in  Section  2.3.3.  This  procedure  is  particularly  useful  in  the  solution  of 
problems  having  one  or  more  planes  of  symmetry. 

The  elements  connected  to  a grid  point  may  not  provide  resistance  to  motion  in  certain 
directions,  causing  the  stiffness  matrix  to  be  singular.  Single-point  constraints  are  used  to 
remove  these  degrees  of  freedom  from  the  stiffness  matrix.  A typical  example  is  a planar  struc- 
ture composed  of  membrane  and  extensional  elements.  The  translations  normal  to  the  plane  and  all 
three  rotational  degrees  of  freedom  must  be  constrained  since  the  corresponding  stiffness  matrix 


1.4-1 


STRUCTURAL  MODELING 


terms  are  all  zero.  If  a grid  point  has  a direction  of  zero  stiffness,  the  single-point  con- 
straint need  not  be  exactly  in  that  direction,  but  only  needs  to  have  a component  in  that  direc- 
tion. This  allows  the  use  of  single-point  constraints  for  the  removal  of  such  singularities 
regardless  of  the  orientation  of  the  global  coordinate  system.  Although  the  displacements  will 
depend  on  the  direction  of  the  constraint,  the  internal  forces  will  be  unaffected. 

One  of  the  tasks  performed  by  the  Structural  Matrix  Assembler  (Section  4.27  of  the  Program- 
mer's Manual)  is  to  examine  the  stiffness  matrix  for  singularities  at  the  grid  point  level.  Sin- 
gularities remaining  at  this  level,  following  the  application  of  the  single-point  constraints,  are 
listed  in  the  Grid  Point  Singularity  Table  (GPST).  This  table  is  automatically  printed  following 
the  comparison  of  the  possible  singularities  tabulated  by  the  Structural  Matrix  Assembler  with  the 
single-point  constraints  and  the  dependent  coordinates  of  the  multipoint  constraint  equations 
provided  by  the  user.  The  GPST  contains  all  possible  combinations  of  single-point  constraints,  in 
the  global  coordinate  system,  that  can  be  used  to  remove  the  singularities.  These  remaining  sin- 
gularities are  treated  only  as  warnings,  because  it  cannot  be  determined  at  the  grid  point  level 
whether  or  not  the  singularities  are  removed  by  other  means,  such  as  general  elements  or  multipoint 
constraints  in  which  these  singularities  are  associated  with  independent  coordinates. 

Single-point  constraints  are  defined  on  SPC,  SPC1 , SPCADD  and  SPCAX  cards.  The  SPC  card  is 
the  most  general  way  of  specifying  single-point  constraints.  The  SPC1  card  is  a less  general  card 
that  is  more  convenient  when  a number  of  grid  points  have  the  same  components  constrained  to  a 
zero  displacement.  The  SPCADD  card  defines  a union  of  single-point  constraint  sets'specified  with 
SPC  or  SPC1  cards.  The  SPCAX  card  is  used  only  for  specifying  single-point  constraints  in  problems 
using  conical  shell  elements. 

Single-point  constraints  can  also  be  defined  on  the  GRID  card.  In  this  case,  however,  the 
constraints  are  part  of  the  model  and  modifications  cannot  be  made  at  the  subcase  level.  Also, 
only  zero  displacements  can  be  specified  on  the  GRID  card. 

1.4.2  Multipoint  Constraints 

Each  multipoint  constraint  is  described  by  a single  equation  that  specifies  a linear  rela- 
tionship for  two  or  more  degrees  of  freedom.  Multiple  sets  of  multipoint  constraints  can  be 
provided  in  the  Bulk  Data  Deck,  with  selections  made  at  execution  time  by  using  the  subcase 
structure  in  the  Case  Control  Deck  as  explained  in  Section  2.3.3.  Multipoint  constraints  are 
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discussed  in  Sections  3.5.1  and  5.4  of  the  Theoretical  Manual. 

Multipoint  constraints  are  defined  on  MPC,  MPCADD  and  MPCAX  cards.  The  MPC  card  is  the 
basic  card  for  defining  multipoint  constraints.  The  first  coordinate  mentioned  on  the  card  is 
taken  as  the  dependent  degree  of  freedom,  i.e.  that  degree  of  freedom  that  is  removed  from  the 
equations  of  motion.  Dependent  degrees  of  freedom  may  appear  as  independent  terms  in  other 

equations  of  the  set,  however,  they  may  appear  as  dependent  terms  in  only  a single  equation.  The 

MPCADD  card  defines  a union  of  multipoint  constraint  sets  specified  with  MPC  cards.  The  MPCAX 
card  is  used  only  for  specifying  multipoint  constraints  in  problems  using  conical  shell  elements. 
Some  uses  of  multipoint  constraints  are: 

1.  To  enforce  zero  motion  in  directions  other  than  those  corresponding  with  components  of 
the  global  coordinate  system.  In  this  case,  the  multipoint  constraint  will  involve 
only  the  degrees  of  freedom  at  a single  grid  point.  The  constraint  equation  relates  the 
displacement  in  the  direction  of  zero  motion  to  the  displacement  components  in  the 
global  system  at  the  grid  point. 

2.  To  describe  rigid  elements  and  mechanisms  such  as  levers,  pulleys  and  gear  trains.  In 

this  application,  the  degrees  of  freedom  associated  with  the  rigid  element  that  are  in 

excess  of  those  needed  to  describe  rigid  body  motion  are  eliminated  with  multipoint 
constraint  equations.  Treatment  of  very  stiff  members  as  being  rigid  elements  elimin- 
ates the  ill -conditioning  associated  with  their  treatment  as  ordinary  elastic  elements. 

3.  To  be  used  with  scalar  elements  to  generate  nonstandard  structural  elements  and  other 
special  effects. 

4.  To  describe  parts  of  a structure  by  local  vibration  modes.  This  application  is  treated 
in  section  14.1  of  the  Theoretical  Manual.  The  general  idea  is  that  the  matrix  of  local 
eigenvectors  represents  a set  of  constraints  relating  physical  coordinates  to  modal 
coordi nates . 

At  present,  the  user  provides  the  coefficients  in  the  multipoint  constraint  equations. 

1.4.3  Free  Body  Supports 

In  the  following  discussion,  a free  body  is  defined  as  a structure  that  is  capable  of  motion 
without  internal  stress,  i.e.  it  has  one  or  more  rigid  body  degrees  of  freedom.  The  stiffness 
matrix  for  a free  body  is  singular  with  the  defect  equal  to  the  number  of  stress-free,  or  rigid 
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body  modes.  A solid  three-dimensional  body  has  up  to  six  rigid  body  modes.  Linkages  and 
mechanisms  can  have  a greater  number.  No  restriction  is  placed  in  the  program  on  the  number  of 
stress-free  modes,  in  order  to  permit  the  analysis  of  mechanisms. 

Free-body  supports  are  defined  with  a SUP0RT  card.  In  the  case  of  problems  using  conical 
shell  elements,  the  SUPAX  card  is  used.  In  either  case,  only  a single  set  can  be  specified,  and 
if  such  cards  appear  in  the  Bulk  Data  Deck,  they  are  automatically  used  in  the  solution.  Free- 
body  supports  must  be  defined  in  the  global  coordinate  system. 

In  static  analysis  by  the  displacement  method,  the  rigid  body  modes  must  be  restrained  in 
order  to  remove  the  singularity  of  the  stiffness  matrix.  The  required  constraints  may  be  supplied 
with  single-point  constraints,  multipoint  constraints,  or  free-body  supports.  If  free-body 
supports  are  used,  the  rigid  body  characteristics  will  be  calculated  and  a check  will  be  made  on 
the  sufficiency  of  the  supports.  Such  a check  is  obtained  by  calculating  the  rigid  body  error 
ratio  as  defined  in  the  Rigid  Body  Matrix  Generator  operation  in  Section  3.2.2.  This  error  ratio 
is  automatically  printed  following  the  execution  of  the  Rigid  Body  Matrix  Generator.  The  error 
ratio  should  be  zero,  but  may  be  nonzero  for  any  of  the  following  reasons: 

1.  Round-off  error  accumulation 

2.  Insufficient  free-body  supports  have  been  provided 

3.  Redundant  free-body  supports  have  been  provided 

The  redundancy  of  the  supports  may  be  caused  by  improper  use  of  the  free-body  supports  themselves, 
or  by  the  presence  of  single-point  or  multipoint  constraints  that  constrain  the  rigid  body  motions. 

Static  analysis  with  inertia  relief  is  necessarily  made  on  a model  having  at  least  one  rigid 
body  motion.  Such  rigid  body  motion  must  be  constrained  by  the  use  of  free-body  supports.  These 
supported  degrees  of  freedom  define  a reference  system,  and  the  elastic  displacements  are  cal- 
culated relative  to  the  motion  of  the  support  points.  The  element  stresses  and  forces  will  be 
independent  of  any  valid  set  of  supports. 

Rigid  body  vibration  modes  are  calculated  by  a separate  procedure  provided  that  a set  of 
free-body  supports  are  supplied  by  the  user.  This  is  done  to  improve  efficiency  and,  in  some 
cases,  reliability.  The  determinant  method,  for  example,  has  difficulty  extracting  zero  frequen- 
cy roots  of  high  multiplicity,  whereas  the  alternate  procedure  of  extracting  rigid  body  modes 
is  both  efficient  and  reliable.  If  the  user  does  not  specify  free-body  supports  (or  he  specifies 
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an  insufficient  number  of  them)  the  (remaining)  rigid  body  modes  will  be  calculated  by  the  method 
selected  for  the  finite  frequency  modes,  provided  zero  frequency  is  included  in  the  range  of 
interest.  If  the  user  does  not  provide  free-body  supports,  and  if  zero  frequency  is  not  included 
in  the  range  of  interest,  the  rigid  body  modes  will  not  be  calculated. 

Free-body  supports  must  be  specified  if  the  mode  acceleration  method  of  solution  improvement 
is  used  for  dynamics  problems  having  rigid  body  degrees  of  freedom  (see  Section  9.4  of  the 
Theoretical  Manual).  This  solution  improvement  technique  involves  a static  solution,  and  although 
the  dynamic  solution  can  be  made  on  a free-body,  the  static  solution  cannot  be  performed  without 
removing  the  singularities  in  the  stiffness  matrix  associated  with  the  rigid  body  motions. 

1.4.4  Partitioning 

A two-way  partitioning  scheme  is  provided  as  an  optional  feature  for  the  NASTRAN  model.  The 
partitions  are  defined  by  listing  the  degrees  of  freedom  for  one  of  the  partitions  on  the  0MIT 
card.  These  degrees  of  freedom  are  referred  to  as  the  omitted  set.  The  remaining  degrees  of 
freedom  are  referred  to  as  the  analysis  set.  The  0MIT1  Card  is  easier  to  use  if  a large  number  of 
grid  points  have  the  same  degrees  of  freedom  in  the  omitted  set.  The  ASET  or  ASET1  cards  can 
be  used  to  place  degrees  of  freedom  in  the  analysis  set  with  the  remaining  degrees  of  freedom  being 
placed  in  the  omitted  set.  This  is  easier  if  the  omitted  set  is  large.  In  the  case  of  problems 
using  conical  shell  elements,  the  0MITAX  card  is  used. 

Partitioning  can  be  used  to  improve  the  efficiency  in  the  solution  or  ordinary  statics 
problems  where  the  bandwidth  of  the  unpartitioned  stiffness  matrix  is  large  enough  to  cause 
excessive  use  of  secondary  storage  devices  during  the  triangular  decomposition  of  the  stiffness 
matrix.  In  this  application,  the  analysis  set  should  be  relatively  small  and  should  be  selected 
so  that  the  omitted  set  will  consist  of  uncoupled  partitions,  each  having  a bandwidth  of  approxi- 
mately the  same  size  and  smaller  than  the  original  matrix.  The  omitted  set  might  be  thought  of  as 
consisting  of  several  substructures  which  are  coupled  to  the  analysis  set. 

Matrix  partitioning  also  improves  efficiency  when  solving  a number  of  similar  cases  with 
stiffness  changes  in  local  regions  of  the  structure.  In  this  application,  the  omitted  set  is 
relatively  large,  and  should  be  selected  so  that  the  structural  elements  that  will  be  changed  are 
connected  only  to  points  in  the  analysis  set.  The  stiffness  matrix  for  the  omitted  set  is  then 
unaffected  by  the  structural  changes,  and  only  the  smaller  stiffness  matrix  for  the  analysis  set 


1.4-5  (6/1/72) 


STRUCTURAL  MODELING 


need  be  decomposed  for  each  case.  In  order  to  avoid  repeating  the  decomposition  of  the  stiffness 
matrix  for  the  omitted  set,  the  alter  feature  must  be  used  to  replace  the  functional  module  SMP1 
with  SMP2.  The  alter  feature  is  described  in  section  2.2,  and  a similar  use  of  SMP2  occurs  near 
the  end  of  the  DMAP  sequence  used  in  the  rigid  format  for  Static  Analysis  with  Differential  Stiff- 
ness. 

One  of  the  more  important  applications  of  partitioning  is  the  Guyan  Reduction,  described  in 
Section  3.5.4  of  the  Theoretical  Manual.  This  technique  is  a means  for  reducing  the  number  of 
degrees  of  freedom  used  in  dynamic  analysis  with  minimum  loss  of  accuracy.  Its  basis  is  that  many 
fewer  grid  points  are  needed  to  describe  the  inertia  of  a structure  than  are  needed  to  describe  its 
elasticity  with  comparable  accuracy.  The  error  in  the  approximation  is  small  provided  that  the 
set  of  displacements  used  for  dynamic  analysis  is  judiciously  chosen.  Its  members  should  be 
uniformly  dispersed  throughout  the  structure  and  all  large  mass  items  should  be  connected  to  grid 
points  that  are  members  of  the  analysis  set. 

The  user  is  cautioned  to  consider  the  fact  that  the  matrix  operations  associated  with  this 
partitioning  procedure  tend  to  create  nonzero  terms  and  to  fill  what  were  previously  very  sparse 
matrices.  The  partitioning  option  is  most  effectively  used  if  the  members  of  the  omitted  set 
are  either  a very  large  fraction  or  a very  small  fraction  of  the  total  set.  In  most  of  the 
applications  the  omitted  set  is  a large  fraction  of  the  total  and  the  matrices  used  for  analysis, 
while  small,  are  usually  full.  If  the  analysis  set  is  not  a small  fraction  of  the  total,  a 
solution  using  the  larger,  but  sparser  matrices,  may  well  be  more  efficient.  The  partitioning 
option  can  also  be  used  to  make  modest  reductions  in  the  order  of  the  problem  by  placing  a few 
scattered  grid  points  in  the  omitted  set.  If  the  points  in  the  omitted  set  are  uncoupled,  the 
sparseness  in  the  matrices  will  be  well  preserved. 
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1.5  APPLIED  LOADS 
1.5.1  Static  Loads 

In  NASTRAN,  static  loads  are  applied  to  geometric  and  scalar  grid  points  in  a variety  of 
ways,  including: 

1.  Loads  applied  directly  to  grid  points. 

2.  Pressure  on  surfaces. 

3.  Gravity  loads  (internally  generated). 

4.  Centrifugal  forces  due  to  steady  rotation. 

5.  Equivalent  loads  resulting  from  thermal  expansion 

6.  Equivalent  loads  resulting  from  enforced  deformations  of  structural  elements. 

7.  Equivalent  loads  resulting  from  enforced  displacements  of  grid  points. 

Additional  information  on  static  loads  is  given  in  Section  3.6  of  the  Theoretical  Manual.  Any 
number  of  load  sets  can  be  defined  in  the  Bulk  Data  Deck.  However,  only  those  sets  selected  in  the 
Case  Control  Deck,  as  described  in  Section  2.3,  will  be  used  in  the  problem  solution.  The  manner 
of  selecting  each  type  of  load  is  specified  on  the  associated  bulk  data  card  description  in 
Section  2.4. 

The  F0RCE  card  is  used  to  define  a static  load  applied  to  a geometric  grid  point  in  terms  of 
components  defined  by  a local  coordinate  system.  The  orientation  of  the  load  components  depends 
on  the  type  of  local  coordinate  system  used  to  define  the  load.  The  directions  of  the  load 
components  are  the  same  as  those  indicated  on  Figure  1 of  Section  1.2  for  displacement  components. 

The  F0RCE1  card  is  used  if  the  direction  is  determined  by  a vector  connecting  two  grid  points,  and 

a F0RCE2  card  is  used  if  the  direction  is  specified  by  the  cross  product  of  two  such  vectors.  The 
M0MENT,  M0MENT1  and  M0MENT2  cards  are  used  in  a similar  fashion  to  define  the  application  of  a 
concentrated  moment  at  a geometric  grid  point.  The  SL0AD  card  is  used  to  define  a load  at  a scalar 
point.  In  this  case,  only  the  magnitude  is  specified,  as  only  one  component  of  motion  exists  at 
a scalar  point. 

The  F0RCEAX  and  M0MAX  cards  are  used  to  define  the  loading  of  specified  harmonics  on  rings 
of  conical  shell  elements.  F0RCE  and  M0MENT  cards  may  be  used  to  apply  concentrated  loads  or 

moments  to  conical  shell  elements,  providing  that  such  points  have  been  defined  with  a P0INTAX 

card. 
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Pressure  loads  on  triangular  and  quadri lateral  elements  are  defined  with  a PL0AD2  card. 

The  positive  direction  of  the  loading  is  determined  by  the  order  of  the  grid  points  on  the 
element  connection  card,  using  the  right  hand  rule.  The  magnitude  and  direction  of  the  load  is 
automatically  computed  from  the  value  of  the  pressure  ana  the  coordinates  of  the  connected  grid 
points.  The  load  is  applied  to  the  connected  grid  points.  The  PL0AD  card  is  used  in  a similar 
fashion  to  define  the  loading  of  any  three  or  four  grid  points  regardless  of  whether  they  are 
connected  with  two-dimensional  elements.  The  PRESAX  card  is  used  to  define  a pressure  loading  on 
a conical  shell  element. 

The  GRAV  card  is  used  to  specify  a gravity  load  by  providing  the  components  of  the  gravity 
vector  in  any  defined  coordinate  system.  The  gravity  load  is  obtained  from  the  gravity  vector  and 
the  mass  matrix  assembled  by  the  Structural  Matrix  Assembler  (see  Section  4.28  of  the  Programmer's 
Manual).  The  gravitational  acceleration  is  not  calculated  at  scalar  points.  The  user  is  required 
to  introduce  gravity  loads  at  scalar  points  directly. 

The  RF0RCE  card  is  used  to  define  a static  loading  condition  due  to  a centrifugal  force 
field.  A centrifugal  force  load  is  specified  by  the  designation  of  a grid  point  that  lies  on 
the  axis  of  rotation  and  by  the  components  of  rotational  velocity  in  any  defined  coordinate 
system.  In  the  calculation  of  the  centrifugal  force,  the  mass  matrix  is  regarded  as  pertaining 
to  a set  of  distinct  rigid  bodies  connected  to  grid  points.  Deviations  from  this  viewpoint, 
such  as  the  use  of  scalar  points  or  the  use  of  mass  coupling  between  grid  points,  can  result  in 
errors . 

Temperatures  may  be  specified  for  selected  elements.  The  temperatures  for  a R0D,  BAR,  C0NR0D 
or  TUBE  element  are  specified  on  the  TEMPRB  data  card.  This  card  specifies  the  average  tempera- 
ture on  both  ends  and,  in  the  case  of  the  BAR  element,  is  used  to  define  temoerature  gradients 
over  the  cross  section.  Temperatures  for  two  dimensional  plate  and  membrane  elements  are  specified 
on  a TEMPP1 , TEMPP2,  or  TEMPP3  data  card.  The  user  defined  average  temperature  over  the  volume  is 
used  to  produce  in-plane  loads  and  stresses.  Thermal  gradients  over  the  depth  of  the  bending 
elements,  or  the  resulting  moments,  may  be  used  to  produce  bending  loads  and  stresses. 

If  no  thermal  element  data  is  given  for  an  element,  the  temperatures  of  the  connected  grid 
points  given  on  the  TEMP,  TEMPD,  or  TEMPAX  cards  are  simply  averaged  to  produce  an  average 
temperature  for  the  element.  The  thermal  expansion  coefficients  are  defined  on  the  material 
definition  cards.  Regardless  of  the  type  of  thermal  data,  if  the  material  coefficients  for  an 
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element  are  temperature-dependent  by  use  of  the  MATTi  card,  they  are  always  calculated  from  the 
"average"  temperature  of  the  element.  The  mere  presence  of  a thermal  field  does  not  imply  the 
application  of  a thermal  load.  A thermal  load  will  not  be  applied  unless  the  user  makes  a specific 
request  in  the  Case  Control  Deck. 

Enforced  axial  deformations  can  be  applied  to  rod  and  bar  elements.  They  are  useful  in  the 
simulation  of  misfit  and  misalignment  in  engineering  structures.  As  in  the  case  of  thermal  expan- 
sion, the  equivalent  loads  are  calculated  by  separate  subroutines  for  each  type  of  structural 
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element,  and  are  applied  to  the  connected  grid  points.  The  magnitude  of  the  axial  deformation  is 
specified  on  a DEF0RM  card. 

The  equivalent  loads  resulting  from  enforced  displacments  of  grid  points  are  calculated  by 
the  program  and  added  to  the  other  applied  loads.  The  magnitudes  of  the  enforced  displacements 
are  specified  on  SPC  cards  (SPCAX  in  the  case  of  conical  shell  problems)  in  the  global  coordinate 
system.  The  application  of  the  load  is  automatic  when  the  user  selects  the  associated  SPC  set 
in  the  Case  Control  Deck. 

The  L0AD  card  in  the  Bulk  Data  Deck  defines  a static  loading  condition  that  is  a linear  com- 
bination of  load  sets  consisting  of  loads  applied  directly  to  grid  points,  pressure  loads,  gravity 
loads  and  centrifugal  forces.  This  card  must  be  used  if  gravity  loads  are  to  be  used  in  combina- 
tion with  loads  applied  directly  to  grid  points,  pressure  loads  or  centrifugal  forces.  The 
application  of  the  combined  loading  condition  is  requested  in  the  Case  Control  Deck  by  selecting 
the  set  number  of  the  L0AD  combination. 

It  should  be  noted  that  the  equivalent  loads  (thermal,  enforced  deformation  and  enforced  displace- 
ment) must  have  unique  set  identification  numbers  and  be  separately  selected  in  the  Case  Control  Deck. 
For  any  particular  solution,  the  total  static  load  will  be  the  sum  of  the  applied  loads  (grid  point 
loading,  pressure  loading,  gravity  loading  and  centrifugal  forces)  and  the  equivalent  loads. 

1.5.2  Frequency  Dependent  Loads 

A discussion  of  frequency  response  calculations  is  given  in  Section  12.1  of  the  Theoretical 
Manual.  The  DL0AD  card  is  used  to  define  linear  combinations  of  frequency  dependent  loads  that  are 
defined  on  RL0AD1  or  RL0AD2  cards.  The  RL0AD1  card  defines  a frequency  dependent  load  of  the 
form 

(P(f)}  = |A[C(f)  + iD(f)]ei(0'2lTfT)}  ^ (1) 

where  A is  defined  on  a DAREA  card,  C(f)  and  D(f)  are  defined  on  TABLEDi  cards,  0 is  defined  on  a 
DPHASE  card,  and  t is  defined  on  a DELAY  card.  The  RL0AD2  card  defines  a frequency  dependent  load 
of  the  form 

(P(f)}  = {AB(f)el{<^f)+e'2wfr* } , (2) 

where  A is  defined  on  a DAREA  card,  B(f)  and  <|>(f)  are  defined  on  TABLEDi  cards,  6 is  defined  on  a 
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DPHASE  card,  and  T is  defined  on  a DELAY  card.  The  coefficients  on  the  DAREA,  DELAY  and  DPHASE 
cards  may  be  different  for  each  loaded  degree  of  freedom.  The  loads  are  applied  to  the  specified 
components  in  the  global  coordinate  system. 

A discussion  of  random  response  calculations  is  given  in  Section  12.2  of  the  Theoretical 
Manual.  The  RANDPS  card  defines  load  set  power  spectral  density  factors  for  use  in  random  analysis 
of  the  form 

Sjk(f)  = (X  + iY)G(f)  , (3) 

where  G(f)  is  defined  on  a TABRNDi  card.  The  subscripts  j and  k define  the  subcase  numbers  of  the 
load  definitions.  If  the  applied  loads  are  independent,  only  the  diagonal  terms  (j=k)  need  be 
defined.  The  RANDT1  card  is  used  to  specify  the  time  lag  constants  for  use  in  the  computation  of 
the  autocorrelation  functions. 

1.5.3  Time  Dependent  Loads 

A discussion  of  transient  response  calculations  is  given  in  Section  11  of  the  Theoretical 
Manual.  The  DL0AD  card  is  used  to  define  linear  combinations  of  time  dependent  loads  that  are 
defined  on  TL0AD1  and  TL0AD2  cards.  The  TL0AD1  card  defines  a time  dependent  load  of  the  form 

{P(t)J  = { AF ( t - T)}  , (4) 

where  A is  defined  on  a DAREA  card,  t is  defined  on  a DELAY  card,  and  F(t-x)  is  defined  on  a 
TABLEDi  card.  The  TL0AD2  card  defines  a time  dependent  load  of  the  form 

!{ 0}  , t < 0 or  t > T£  - T-j 

(5) 

I At6  eCt  cos(2Trft+P)|,  0 < t < T2  - T] 

where  t = t - Tj  - x and  A and  x are  defined  as  above.  The  coefficients  on  the  DAREA  and  DELAY 
cards  may  be  different  for  each  loaded  degree  of  freedom.  The  loads  are  applied  to  the  specified 
components  in  the  global  coordinate  system. 

Nonlinear  effects  are  treated  as  an  additional  applied  load  vector,  for  which  the  components 
are  functions  of  the  degrees  of  freedom.  This  additional  load  vector  is  added  to  the  right  side 
of  the  equations  of  motion  and  treated  along  with  the  applied  load  vector  during  numerical  inte- 
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gration.  It  is  required  that  the  points  to  which  the  nonlinear  loads  are  applied  and  the  degrees 
of  freedom  on  which  they  depend  be  members  of  the  solution  set,  i.e.,  that  they  cannot  be  degrees 
of  freedom  eliminated  by  constraints.  It  is  further  required,  that  if  a modal  formulation  is  used, 
the  points  referenced  by  the  nonlinear  loads  be  members  of  the  set  of  extra  scalar  points  intro- 
duced for  dynamic  analysis. 

At  present,  NASTRAN  includes  four  different  types  of  nonlinear  elements.  For  a discussion  of 
nonlinear  elements  see  Section  11.2  of  the  Theoretical  Manual.  The  N0LIN1  card  defines  a nonlinear 
load  of  the  form 


r,(t)  ■ stT(u.) 


(6) 


where  P^  is  the  load  applied  to  u^ , S.  is  a scale  factor,  T ( u ^ ) is  a tabulated  function  defined 

with  a TABLEDi  card,  and  u.  is  any  permissible  displacement  component.  The  N0LIN2  card  defines 

J 

a nonlinear  load  of  the  form 


Pi(t)  = s.  Uj  uk 


(7) 


where  u.  and  u.  are  any  permissible  pair  of  displacement  components.  They  may  be  the  same.  The 
J k 

N0LIN3  card  defines  a nonlinear  load  of  the  form 


Pi(t) 


• v° 


• uj 10 


(8) 


where  A is  an  exponent.  The  N0LIN4  card  defines  a nonlinear  load  of  the  form 


-y-y  , Uj< 


p^t) 


(9) 


uj  > 0 
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1.6  DYNAMIC  MATRICES 

The  dynamic  matrices  are  defined  as  the  stiffness,  mass  and  damping  matrices  used  in  either 
the  direct  or  modal  formulation  of  dynamics  problems.  The  assembly  of  dynamics  matrices  is 
discussed  in  Section  9.3  of  the  Theoretical  Manual.  There  are  three  general  sources  for  the 
elements  of  the  dynamic  matrices. 

1.  Matrices  generated  by  the  Structural  Matrix  Assembler. 

2.  Direct  input  matrices. 

3.  Modal  matrices  obtained  from  real  eigenvalue  analysis. 

The  Structural  Matrix  Assembler  generates  stiffness  terms  from  the  following  sources: 

1.  Structural  elements  defined  on  connection  cards,  e.g.,  CBAR  and  CR0D. 

2.  General  elements  defined  on  GENEL  cards. 

3.  Scalar  springs  defined  on  CELASi  cards. 

The  Structural  Matrix  Assembler  generates  mass  terms  from  the  following  sources: 

1.  A 6x6  matrix  of  mass  coefficients  at  a grid  point  defined  on  a C0NM1  card. 

2.  A concentrated  mass  element  defined  on  a C0NM2  card  in  terms  of  its  mass  and  moments  of 
inertia  about  its  center  of  gravity. 

3.  Structural  mass  for  all  elements,  except  plate  elements  without  membrane  stiffness,  using 
the  mass  density  on  the  material  definition  card. 

4.  Nonstructural  mass  for  all  elements  specifying  a value  on  the  property  card. 

5.  Scalar  masses  defined  on  CMASSi  cards. 

A discussion  of  inertia  properties,  including  the  Lumped  Mass  method  and  the  Coupled  Mass  method 
are  given  in  Section  5.5  of  the  Theoretical  Manual.  The  Structural  Matrix  Assembler  will  use  the 
Lumped  Mass  method  for  bars,  rods  and  plates  unless  the  PARAM  card  C0UPMASS  (see  Section  3.1.5)  is 
used  to  request  the  Coupled  Mass  method. 

The  Structural  Matrix  Assembler  generates  damping  terms  from  the  following  sources: 

1.  Viscous  rod  elements  defined  on  CVISC  cards. 

2.  Scalar  viscous  dampers  defined  on  CDAMPi  cards. 

3.  Element  structural  damping  by  multiplying  the  stiffness  matrix  of  an  individual  struc- 
tural element  by  a damping  factor  obtained  from  the  material  properties  ( MAT i ) card  for 
the  element. 

In  addition,  uniform  structural  damping  is  provided  by  multiplying  the  stiffness  matrix  generated 
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in  Structural  Matrix  Assembler  by  a damping  factor  that  is  specified  by  the  user  on  the  PARAM 
card  G (see  Section  3.1.5).  This  form  of  damping  is  not  recommended  for  hydroelastic  problems. 

The  direct  input  matrices  are  generated  by  transfer  functions  (TF  cards)  or  they  are  supplied 
directly  by  the  user  (DMIG  or  DMIAX  cards).  The  terms  of  the  direct  input  matrices  may  be  asso- 
ciated either  with  grid  points  or  with  extra  points  introduced  for  dynamic  analysis. 

The  modal  matrices  are  obtained  from  real  eigenvalue  analysis  using  the  stiffness  and  mass 
matrices  generated  by  the  Structural  Matrix  Assembler. 

1.6.1  Direct  Formulation 

In  the  direct  method  of  dynamic  problem  formulation,  the  degrees  of  freedom  are  simply  the 
displacements  at  grid  points.  The  dynamic  matrices  are  assembled  from  the  direct  input  matrices 
and  the  stiffness,  mass  and  damping  matrices  generated  by  the  Structural  Matrix  Assembler.  The 
direct  input  matrices  are  generated  by  transfer  functions  (TF  cards)  or  they  are  supplied  directly 
by  the  user  (DMIG  or  DMIAX  cards). 

For  frequency  response  analysis  and  complex  eigenvalue  analysis  the  complete  dynamic  matrices 

are: 


1 — 1 
oT 

O. 

1 1 

= 0 + ig)[Kjd]  + [K|jd]  + 1[Kjd], 

(1) 

1 1 

CO 
CL 
CL 
1 1 

= [Bdd]  + [Bdd]  , 

(2) 

CMdd] 

= rMjd]  + [M2d]  , 

(3) 

where  the  subscripts  dd  indicate  the  solution  set  composed  of  the  degrees  of  freedom  remaining 
after  all  constraints  have  been  applied  and  the  extra  scalar  points  introduced  for  dynamic 
analysis.  The  matrices  K,  B and  M are  the  stiffness,  damping  and  mass  matrices  respectively.  The 
superscript  1 indicates  the  matrices  generated  by  the  Structural  Matrix  Assembler.  The  superscript 
2 indicates  the  direct  input  matrices.  The  matrix  [K^]  is  a structural  damping  matrix  obtained 
by  multiplying  the  stiffness  matrix  of  an  individual  structural  element  by  a damping  factor 
obtained  from  the  material  properties  (MATi)  card  for  the  element.  The  matrix  [K^]  is  multiplied 
by  the  damping  factor  (g)  to  provide  for  uniform  structural  damping  in  cases  where  it  is  appropri- 
ate. The  constant  g is  specified  by  the  user  on  a PARAM  card  (see  Section  3.1.5). 
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For  transient  response  analysis  the  complete  dynamic  matrices  are: 


i — i 
■O 
1—  “O 

1 1 

II 

* tKdd3 

9 

(4) 

II 

1 — 1 
CD 

Cl  — 1 
Q. 

I 1 

♦ 

+ S-CkT]  + Ifici,]  , 

cj3  da  clj4  da 

(5) 

[Mdd] 

- ["Li 

* I"ddJ 

9 

(6) 

where  o>3  is  the  radian  frequency  at  which  the  term  produces  the  same  magnitude  of  damping 

as  the  term  igCK^]  in  frequency  response  analysis,  and  u)4  is  the  radian  frequency  at  which  the 
term  1— [K^]  produces  the  same  magnitude  of  damping  as  the  term  ifK^]  in  frequency  response 
analysis.  The  equivalent  viscous  damping  is  only  an  approximation  to  the  structural  damping  as 
the  viscous  damping  forces  are  larger  at  higher  frequencies  and  smaller  at  lower  frequencies. 
Therefore,  the  quantities  co3  and  w4  are  frequently  selected  by  the  user  to  be  at  the  center  of 
the  frequency  range  of  interest.  A small  value  of  g/o)3  is  frequently  useful  to  insure  stability 
of  higher  modes  in  nonlinear  transient  analysis.  The  user  specifies  the  values  of  u>3  and  oj4  on 
PARAM  cards  W3  and  W4  (see  Section  3.1.5).  If  uj3  and  uj4  are  omitted,  the  corresponding  terms  are 
ignored. 

1.6.2  Modal  Formulation 

In  the  modal  method  of  dynamic  problem  formulation,  the  vibration  modes  of  the  structure  in 
a selected  frequency  range  are  used  as  degrees  of  freedom,  thereby  reducing  the  number  of  degrees 
of  freedom  while  maintaining  accuracy  in  the  selected  frequency  range.  The  frequency  range  is 
specified  on  PARAM  cards  by  either  selecting  the  number  of  lowest  modes  obtained  from  a real 
eigenvalue  analysis  or  selecting  all  of  the  modes  in  a given  frequency  range  (see  Section  3.1.5). 

It  is  important  to  have  both  direct  and  modal  methods  of  dynamic  problem  formulation,  in 
order  to  maximize  efficiency  in  different  situations.  The  modal  method  wiH  usually  be  more 
efficient  in  problems  where  a small  fraction  of  all  of  the  modes  are  sufficient  to  produce  the 
desired  accuracy,  provided  that  the  bandwidth  of  the  direct  stiffness  matrix  is  large.  The 
bandwidth  may  be  large  due  either  to  a compact  structural  arrangement  or  to  dynamic  coupling 
effects.  The  direct  method  will  usually  be  more  efficient  for  problems  in  which  the  bandwidth 
of  the  direct  stiffness  matrix  is  small  and  for  problems  with  dynamic  coupling  in  which  a large 
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fraction  of  the  vibration  modes  are  required  to  produce  the  desired  accuracy.  For  problems  with- 
out dynamic  coupling,  i.e.,  for  problems  in  which  the  matrices  of  the  modal  formulation  are 
diagonal,  the  modal  method  will  frequently  be  more  efficient,  even  though  a large  fraction  of 
the  modes  are  needed. 

The  complete  dynamic  matrices  used  in  dynamic  analysis  by  the  modal  method  include  the  direct 

pop 

input  mass,  damping  and  stiffness  matrices  [M^],  [B^],  l^dd-h  and  the  modal  matrices  [m^ ],  [b^ ] 
and  [k.],  obtained  from  real  eigenvalue  analysis.  The  matrix  [m^]  is  the  modal  mass  matrix  with 
off-diagonal  terms  (which  should  be  zero)  omitted.  The  modal  damping  matrix  [b.]  and  stiffness 
matrix  [k^]  are  obtained  from  [nn]  by: 

[b.]  = [2^  g(f.)  mj]  , (7) 

[k.]  = [4w2  f2  m.]  , (8) 

1L 

where  f.  is  the  frequency  of  the  i L normal  mode  and  g(f^)  is  obtained  by  interpolation  of  a 
table  supplied  by  the  user  to  represent  the  variation  of  structural  damping  with  frequency.  This 
table  is  defined  with  a TABDMP1  card.  Structural  damping  will  not  be  used  in  the  modal  formula- 
tion unless  an  SDAMPING  card  is  used  in  the  Case  Control  Deck  to  select  a particular  TABDMP1  card. 
The  specification  of  damping  properties  for  the  modal  method  is  somewhat  less  general  than  it  is 
for  the  direct  method,  in  that  viscous  dampers  and  nonuniform  structural  damping  are  not  used. 

The  mode  acceleration  method  of  data  recovery  is  optional  when  using  the  modal  formulation 
for  transient  response  and  frequency  response  problems,  see  Section  9.4  of  the  Theoretical  Manual 
for  details.  In  this  procedure,  the  inertia  and  damping  forces  are  computed  from  the  modal 
solution.  These  forces  are  then  added  to  the  applied  forces  and  the  combination  is  used  to  obtain 
a more  accurate  displacement  vector  for  the  structure  by  static  analysis.  This  improved  displace- 
ment vector  is  used  in  the  stress  recovery  operation.  The  mode  acceleration  method  is  selected 
with  the  PARAM  card  M0DACC  (see  Section  3.1.5). 


1.6-4  (6/1/72) 


STRUCTURAL  MODELING 


1.7  HYDROELASTIC  MODELING 

1.7.1  Solution  of  the  NASTRAN  Fluid  Model 

The  NASTRAN  hydroelastic  option  allows  the  user  to  solve  a wide  variety  of  fluid  problems 
having  structural  interfaces,  compressibility,  and  gravity  effects.  A complete  derivation  of  the 
NASTRAN  model  and  an  explanation  of  the  assumptions  are  given  in  the  Theoretical  Manual,  Section 

16.1.  The  input  data  and  the  solution  logic  have  many  similarities  to  a structural  model.  The 

standard  normal  modes  analysis,  transient  analysis,  complex  eigenvalue  analysis,  and  frequency 
response  solutions  are  available  with  minor  restrictions.  The  differences  between  a NASTRAN  fluid 
model  and  an  ordinary  structural  problem  are  due  to  the  physical  properties  of  a fluid,  and  are: 

1.  The  independent  degrees  of  freedom  for  a fluid  are  the  Fourier  coefficients  of  the 

pressure  function  (i.e.  "harmonic  pressures")  in  an  axisymmetric  coordinate  system.  The 
independent  degrees  of  freedom  for  a structure  are  typically  displacements  and  rotations 
at  a physical  point  in  space. 

2.  Much  like  the  structural  model,  the  fluid  data  will  produce  "stiffness"  and  "mass" 
matrices.  Because  they  now  relate  pressures  and  flow  instead  of  displacement  and  force, 
their  physical  meaning  is  quite  different.  The  user  may  not  apply  loads,  constraints, 
sequencing,  or  omitted  coordinates  "directly"  on  the  fluid  points  involved.  Instead,  the 
user  supplies  information  related  to  the  boundaries  and  NASTRAN  internally  generates  the 
correct  constraints,  sequencing,  and  matrix  terms.  Indirect  methods,  however,  are  avail- 
able to  the  user  for  utilizing  the  internally  generated  points  as  normal  grid  or  scalar 
points.  See  Section  1.7.4  for  the  identification  code. 

3.  When  a physical  structure  is  to  be  connected  to  the  fluid,  the  user  supplies  a list  of 
fluid  points  and  a related  list  of  special  structural  grid  points.  NASTRAN  will  produce 
unsymmetric  matrix  terms  which  define  the  actual  physical  relations.  A special  provision 
is  included  in  NASTRAN  in  the  event  that  the  structure  has  planes  of  symmetry.  The  user 
may,  if  he  wishes,  define  only  a section  of  the  boundary  and  solve  his  problem  with  sym- 
metric or  antisymmetric  constraints.  The  fluid-structure  interface  will  take  the  missing 
sections  of  structural  boundary  into  account. 


i 
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4.  Because  of  the  special  nature  of  the  fluid  problems,  various  user  convenience  options  are 
absent.  The  fluid  elements  and  harmonic  pressures  may  not  be  included  in  the  structural 
plots  at  present.  Plotting  the  harmonic  pressures  versus  frequency  or  time  may  not  be 
"directly"  requested.  Because  mass  matrix  terms  are  automatically  generated  if  compress- 
ibility or  free  surface  effects  are  present,  the  weight  and  C.G.  calculations  with  fluid 
elements  present  may  not  be  correct  and  should  be  avoided.  Also,  the  inertia  relief  rigid 
format  uses  the  mass  matrix  to  produce  internal  loads  and  if  fluids  are  included,  these 
special  fluid  terms  in  the  mass  matrix  may  produce  erroneous  results. 

In  spite  of  the  numerous  differences  between  a NASTRAN  structural  model  and  a NASTRAN  fluid 

model,  the  similarities  allow  the  user  to  formulate  a model  with  a minimum  of  data  preparation  and 

obtain  efficient  solutions  to  large  order  problems.  The  similarities  of  the  fluid  model  to  the 
NASTRAN  structural  model  are: 

1.  The  fluid  is  described  by  points  in  space  and  finite  element  connections.  The  locations 

of  the  axisymmetric  fluid  points  are  described  by  rings  (RINGFL)  about  a polar  axis,  much 
like  the  axisymmetric  conical  shell.  The  rings  are  connected  by  elements  (CFLUIDi)  whicf 

have  the  properties  of  density  and  bulk  modulus  of  compressibility.  Each  fluid  ring 

produces,  internally,  a series  of  NASTRAN  scalar  points,  Pn  and  Pn  (i.e.  "harmonic 
pressures") , describing  the  pressure  function,  P(d>) , in  the  following  equation: 

. N N * 

P(<t>)  = P + 7 P cos  n<j>  + 7 P sin  n<|>  0 < N < 100 

n=l  n=l 

where  the  set  of  harmonics  0,  n and  n*  are  selected  by  the  user.  If  the  user  desires  the 
output  of  pressure  at  specific  points  on  the  circular  ring,  he  may  specify  them  as 
"pressure  points"  (PRESPT)  by  giving  a point  number  and  an  angle  on  a specified  fluid 
ring.  The  output  data  will  have  the  values  of  pressure  at  the  angle,  <p,  given  in  the 
above  equation.  The  output  of  free  surface  displacements  normal  to  the  surface  (FREEPT) 
are  also  available  at  specified  angles,  The  case  control  card  option  "AXISYM=FLUID"  is 
necessary  when  any  harmonic  fluid  degrees  of  freedom  are  included. 

2.  The  input  data  to  NASTRAN  may  include  all  of  the  existing  options  except  the  axisymmetric 
structural  element  data.  All  of  the  existing  case  control  options  may  be  included  with 
some  additional  fluid  case  control  requests.  All  of  the  structural  element  and  constraint 
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data  may  be  used  (but  not  connected  to  RINGFL,  PRESPT,  or  FREEPT  fluid  points).  The 
structure-fluid  boundary  is  defined  with  the  aid  of  special  grid  points  (GRIDB)  which  may 
be  used  for  any  purpose  that  a structural  grid  point  is  presently  used. 

3.  The  output  data  options  for  the  structural  part  of  a hydroelastic  model  are  unchanged 
from  the  existing  NASTRAN  options.  The  output  values  for  the  fluid  will  be  produced  in 
the  same  form  as  the  displacement  vectors  but  with  format  modifications  for  the  harmonic 
data.  Printed  values  for  the  fluid  may  include  both  real  and  complex  values.  Pressures 
and  free  surface  displacements,  and  their  velocities  and  accelerations,  may  be  printed 
with  the  same  request  (the  case  control  request  PRESSURE=SET  is  equivalent  to  DISP=SET)  as 
structural  displacements,  velocities  and  accelerations.  Structural  plots  are  restricted 
to  GRID  and  GRIDB  points  and  any  elements  connected  to  them.  X-Y  plot  and  Random  Analysis 
capability  are  available  for  FREEPT  and  PRESPT  points  if  they  are  treated  as  scalar  points. 
The  RINGFL  point  identification  numbers  may  not  be  used  in  any  plot  request,  instead  the 
special  internally  generated  points  used  for  harmonics  may  be  requested  in  X-Y  plots  and 
Random  Analysis.  See  Section  1.7.4  for  the  identification  number  code.  No  element  stress 
or  force  data  is  produced  for  the  fluid  elements.  As  in  the  axi symmetric  conical  shell 
problem  the  case  control  request  HARM0NICS=N  is  used  to  select  up  to  the  Nth  harmonic  for 
output. 

1.7.2  Hydroelastic  Input  Data 

A number  of  special  NASTRAN  data  cards  are  required  for  fluid  analysis  problems.  These  cards 
are  compatible  with  structural  NASTRAN  data.  The  NASTRAN  RESTART  feature  will  be  available  in 
Rigid  Format  Series  M for  changes  in  these  data  cards.  A brief  description  of  the  uses  for  each 
bulk  data  card  follows. 

AXI  F 

This  card  controls  the  formulation  of  the  axi  symmetric  fluid  problem.  It  is  a required  card 
if  any  of  the  subsequent  fluid  related  cards  are  present.  The  data  references  a fluid  related 
coordinate  system  to  define  the  axis  of  symmetry.  The  gravity  parameter  is  included  on  the  card 
rather  than  on  the  GRAV  card  because  the  direction  of  gravity  must  be  parallel  to  the  axis  of 
symmetry.  The  values  of  density  and  bulk  elastic  modulus  are  conveniences  in  the  event  that  these 
properties  are  constant  throughout  the  fluid.  A list  of  harmonics  and  the  request  for  the  nonsym- 
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metric  (sine)  coefficients  are  included  on  this  card  to  allow  the  user  to  select  any  of  the 
harmonics  without  producing  extra  matrix  terms  for  the  missing  harmonics.  A change  in  this  list, 
however,  will  require  a RESTART  at  the  beginning  of  the  problem. 

RINGFL 

The  geometry  of  the  fluid  model  about  the  axis  of  symmetry  is  defined  with  the  aid  of  these 
data  cards.  The  RINGFL  data  cards  serve  somewhat  the  same  function  for  the  fluid  as  the  GRID  cards 
serve  in  the  structural  model.  In  fact,  each  RINGFL  card  will  produce,  internally,  a special  grid 
point  for  each  of  the  various  harmonics  selected  on  the  AXIF  data  card.  They  may  not,  however,  be 
connected  directly  to  normal  NASTRAN  structural  elements  (see  GRIDB  and  BDYLIST  data  cards).  No 
constraints  may  be  applied  directly  to  RINGFL  fluid  points. 

CFLUIDi 

The  data  on  these  cards  are  used  to  define  a volume  of  fluid  bounded  by  the  referenced  RINGFL 
points.  The  volume  is  called  an  element  and  logically  serves  the  same  purpose  as  a structural 
finite  element.  The  physical  properties  (density  and  bulk  modulus)  of  the  fluid  element  may  be 
defined  on  this  card  if  they  are  variables  with  respect  to  the  geometry.  If  a property  is  not 
defined,  the  default  value  on  the  AXIF  card  is  assumed.  Two  connected  circles  (RINGFL)  must  be 
used  to  define  fluid  elements  adjacent  to  the  axis  of  symmetry.  A choice  of  three  or  four  points 
is  available  in  the  remainder  of  the  fluid. 

GRIDB 

This  card  provides  an  alternate  to  the  GRID  card  for  the  definition  of  structural  grid  points. 
It  also  identifies  the  structural  grid  point  with  a particular  RINGFL  fluid  point  for  hydroelastic 
problems.  The  particular  purpose  for  this  card  is  to  force  the  user  to  place  structural  boundary 
points  in  exactly  the  same  locations  as  the  fluid  points  on  the  boundary.  The  format  of  the  GRIDB 
card  is  identical  to  the  format  of  the  GRID  card  except  that  one  additional  field  is  used  to 
identify  the  RINGFL  point.  The  GRDSET  card,  however,  is  not  used  for  GRIDB  data. 

If  the  user  desires,  he  may  use  GRIDB  cards  without  a fluid  model.  This  is  convenient  in  case 
the  user  wished  to  solve  his  structural  problem  first  and  to  add  the  fluid  effects  later  without 
converting  GRID  cards  to  GRIDB  cards.  The  referenced  RINGFL  point  must  still  be  included  in  a 
boundary  list  (BDYLIST),  see  below,  and  the  AXIF  card  must  always  be  present  when  GRIDB  cards  are 
used.  (The  fluid  effects  are  eliminated  by  specifying  no  harmonics.) 
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FREER T,  PRESPT 

These  cards  are  used  to  define  points  on  a free  surface  for  surface  displacement  output  and 
points  in  the  fluid  for  pressure  output.  No  constraints  may  be  applied  to  these  points.  Scalar 
elements  and  direct  matrix  data  may  be  connected  to  these  points,  but  the  physical  meaning  of  the 
elements  will  be  different  than  in  the  structural  sense. 

FSLIST , BDYLIST 

The  purpose  for  these  cards  is  to  allow  the  user  to  define  the  boundaries  of  the  fluid  with  a 
complete  freedom  of  choice.  The  FSLIST  card  defines  a list  of  fluid  points  which  lie  on  a free 
surface.  The  BDYLIST  data  is  a list  of  fluid  points  to  which  structural  GRIDB  points  are  connected. 
Points  on  the  boundary  of  the  fluid  for  which  BDYLIST  or  FSLIST  data  are  not  defined  are  assumed 
to  be  rigidly  restrained  from  motion  in  a direction  normal  to  the  surface. 

With  both  of  these  lists  the  sequence  of  the  listed  points  determines  the  nature  of  the 
boundary.  The  following  directions  will  aid  the  user  in  producing  a list. 

1.  Draw  the  z axis  upward  and  the  r axis  to  the  right.  Plot  the  locations  of  the  fluid  points 
on  the  right  hand  side  of  z. 

2.  If  one  imagines  himself  traveling  along  the  free  surface  or  boundary  with  the  fluid  on  his 
right  side  the  sequence  of  points  encountered  is  used  for  the  list.  If  the  surface  or 
boundary  touches  the  axis,  the  word  "AXIS"  is  placed  in  the  list.  "AXIS"  may  be  used  only 
for  the  first  and/or  last  point  in  the  list. 

3.  The  free  surface  must  be  consistent  with  static  equilibrium.  With  no  gravity  field,  any 
free  surface  consistent  with  axial  symmetry  is  allowed.  With  gravity,  the  free  surface 
must  be  a plane  perpendicul ar  to  the  z axis  of  the  fluid  coordinate  system. 

4.  Multiple  free  surface  lists  and  boundary  lists  are  allowed.  A fluid  point  may  be  included 
in  any  number  of  lists. 

Figure  1.7-1  illustrates  a typical  application  of  the  free  surface  and  structural  boundary 
lists. 

FLSYM 

This  card  allows  the  user  to  optionally  model  a portion  of  the  structure  with  planes  of 
symmetry  containing  the  polar  axis  of  the  fluid.  The  first  plane  of  symmetry  is  assumed  at 
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= 0.0  and  the  second  plane  of  symmetry  is  assumed  at  4>  = 360°/M  where  M is  an  integer  specified 
on  the  card.  Also  specified  are  the  types  of  symmetry  for  each  plane,  symmetric  (S)  or  antisym- 
metric (A).  The  user  must  also  supply  the  relevant  constraint  data  for  the  structure.  The 
solution  is  performed  correctly  only  for  those  harmonic  coefficients  that  are  compatible  with  the 
symmetry  conditions  as  illustrated  in  the  following  example  for  quarter  symmetry,  M = 4. 


Series 

PI  ane 
1 

Plane  2 

S 

A 

Cosine 

S 

0,2,4,... 

1,3,5,... 

A 

none 

none 

Sine 

S 

none 

none 

(*) 

A 

1,3,5,... 

2,4,6,... 

DMIAX 

These  cards  are  used  for  Direct  Matrix  Input  for  special  purposes  such  as  surface  friction 
effects.  They  are  equivalent  to  the  DMIG  cards,  the  only  difference  being  the  capability  to 
specify  the  harmoric  numbers  for  the  degrees  of  freedom.  A matrix  may  be  defined  with  either  DMIG 
or  DMIAX  cards,  but  not  with  both. 

1.7.3  Rigid  Formats 

The  characteristics  of  the  fluid  analysis  problems  which  cause  restrictions  on  the  type  of 
solution  are: 

1.  The  fluid-structure  interface  is  mathematically  described  by  a set  of  unsymmetric  matrices. 
Since  the  first  six  Rigid  Formats  are  restricted  to  the  use  of  symmetric  matrices,  the 
fluid-structure  boundary  is  ignored.  Thus,  for  any  of  these  Rigid  Formats  the  program 
solves  the  problem  for  a fluid  in  a rigid  container  with  an  optional  free  surface  and  an 
uncoupled  elastic  structure  with  no  fluid  present. 

2.  No  means  are  provided  for  the  direct  input  of  applied  loads  on  the  fluid.  The  only  direct 
means  of  exciting  the  fluid  is  through  the  structure-fluid  boundary.  The  fluid  problem 
may  be  formulated  in  any  rigid  format.  However,  only  some  will  provide  nontrivial 
solutions. 
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The  suggested  Rigid  Formats  for  the  axisymmetric  fluid  and  the  restrictions  on  each  are 
described  below: 

Rigid  Format  No.  3 - Normal  Modes  Analysis 

The  modes  of  a fluid  in  a rigid  container  may  be  extracted  with  a conventional  solution 
request.  Free  surface  effects  with  or  without  gravity  may  be  accounted  for.  Any  structure  data 
in  the  deck  will  be  treated  as  a disjoint  problem.  (The  structure  may  also  produce  normal  modes.) 
Normalization  of  the  eigenvectors  using  the  P0INT  option  will  cause  a fatal  error. 

Rigid  Format  No.  7 - Direct  Complex  Eigenvalue  Analysis 

The  coupled  modes  of  the  fluid  and  structure  must  be  solved  with  this  rigid  format.  If  no 
damping  or  direct  input  matrices  are  added,  the  resulting  complex  roots  will  be  purely  imaginary 
numbers,  whose  values  are  the  natural  frequencies  of  the  system.  The  mode  shape  of  the  combina- 
tion may  be  normalized  to  the  maximum  quantity  (harmonic  pressure  or  structural  displacement)  or 
to  a specified  structural  point  displacement. 

Rigid  Format  No.  8 - Direct  Frequency  and  Random  Response 

This  solution  may  be  used  directly  if  the  loads  are  applied  only  to  the  structural  points. 

The  use  of  overall  structural  damping  (parameter  g)  is  not  recommended  since  the  fluid  matrices 
will  be  affected  incorrectly.  Output  restrictions  are  listed  on  page  1.7-3. 

Rigid  Format  No.  9 - Direct  Transient  Response 

Transient  analysis  may  be  performed  directly  on  the  fluid-structure  system  if  the  following 
rules  apply. 

1.  Applied  loads  and  initial  conditions  are  only  given  to  the  structural  points. 

2.  All  quantities  are  measured  relative  to  static  equilibrium.  The  initial  values  of  the 
pressures  are  assumed  to  be  at  equilibrium. 

3.  Overall  structural  damping  (parameters  and  g)  must  not  be  used. 

4.  Output  restrictions  are  listed  on  page  1.7-3. 
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Rigid  Formats  10,  11,  and  12  - Modal  Formulations 

Although  these  rigid  formats  may  be  used  in  a fluid  dynamics  problem,  their  practicality  is 
limited.  The  modal  coordinates  used  to  formulate  the  dynamic  matrices  will  be  the  normal  modes  of 
both  the  fluid  and  the  structure  solved  as  uncoupled  systems.  Even  though  the  range  of  natural 
frequencies  would  be  typically  very  different  for  the  fluid  than  for  the  structure,  NASTRAN  will 
select  both  sets  of  modes  from  a given  fixed  frequency  range.  The  safest  method  with  the  present 
system  is  the  extraction  of  all  modes  for  both  systems  with  the  Tridiagonal ization  Method.  This 
procedure,  however,  results  in  a dynamic  system  with  large  full  matrices.  The  Direct  Formulation 
would  be  more  efficient  in  that  case.  At  present,  the  capability  for  fluid-structure  boundary 
coupling  is  not  provided  with  Rigid  Formats  10,  11  and  12.  However  the  capability  may  be  provided 
by  means  of  an  ALTER  using  the  same  logic  as  in  the  direct  formulations. 

1.7.4  Hydroelastic  Data  Processing 

The  fluid  related  data  cards  submitted  by  the  user  are  processed  by  the  NASTRAN  preface 
module  to  produce  equivalent  grid  point,  scalar  point,  element  connection,  and  constraint  data 
card  images.  Each  specified  harmonic,  N,  of  the  Fourier  series  solution  produces  a complete  set 
of  special  grid  and  connection  card  images.  In  order  to  retain  unique  identification  numbers  the 
user  identification  numbers  are  encoded  by  the  algorithm  below: 

RINGFL  points: 

NASTRAN  grid  Id.  = User  ring  Id.  + 1,000,000  x 1^ 
where 

I^  = N + 1 cosine  series 

IN  = N + 1/2  sine  series 

CFLUIDi  connection  cards: 

NASTRAN  element  Id.  = User  element  Id.  x 1000  + 

where  1^  is  defined  above  for  each  harmonic  N. 

For  example,  if  the  user  requested  all  harmonics  from  zero  to  two,  including  the  sine(*) 
series,  each  RINGFL  card  will  produce  five  special  grid  cards  internally.  If  the  user's  Identifi- 
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cation  number  (in  field  2 of  the  RINGFL  data  card)  were  37,  the  internally  generated  grid  points 
would  have  the  following  identification  numbers: 


'monic 

Id. 

0 

1 ,000,037 

1* 

1 ,500,037 

1 

2,000,037 

2* 

2,500,037 

2 

3,000,037 

These  equivalent  grid  points  are  resequenced  automatically  by  NASTRAN  to  be  adjacent  to  the 
original  RINGFL  identification  number.  A RINGFL  point  may  not  be  resequenced  by  the  user. 

The  output  from  matrix  printout,  table  printout,  and  error  messages  will  have  the  fluid  points 
labeled  in  this  form.  If  the  user  wishes,  he  may  use  these  numbers  as  scalar  points  for  Random 
Analysis,  X-Y  plotting,  or  for  any  other  purpose. 

In  addition  to  the  multiple  sets  of  points  and  connection  cards,  the  NASTRAN  preface  also  may 
generate  constraint  sets.  For  example  if  a free  surface  (FSLIST)  is  specified  in  a zero-gravity 
field,  the  pressures  are  constrained  by  NASTRAN  to  zero.  For  this  case  the  internally  generated 
set  of  single  point  constraints  are  internally  combined  with  any  user  defined  structural 
constraints  and  will  always  be  automatically  selected. 

If  pressures  at  points  in  the  fluid  (PRESPT)  or  gravity  dependent  normal  displacements  on  the 
free  surface  (FREEPT)  are  requested,  the  program  will  convert  them  to  scalar  points  and  create  a 
set  of  multipoint  constraints  with  the  scalar  points  as  dependent  variables.  The  constraint  set 
will  be  internally  combined  with  any  user  defined  sets  and  will  be  selected  automatically. 

The  PRESPT  and  FREEPT  scalar  points  may  be  used  as  normal  scalar  points  for  purposes  such  as 
plotting  versus  frequency  or  time.  Although  the  FREEPT  values  are  displacements,  scalar  elements 
connected  to  them  will  have  a different  meaning  than  in  the  structural  sense. 

1.7.5  Sample  Hydroelastic  Model 

Table  1.7-1  contains  a list  of  the  data  deck  for  a sample  hydroelastic  problem.  Figure  1.7-2 
describes  the  problem  and  lists  the  parameters.  The  relatively  small  number  of  grid  points  were 
chosen  for  purposes  of  simplicity,  and  not  accuracy.  The  special  cards  for  hydroelastic  analysis 
are  flagged  with  the  symbol  (t).  The  symbols  for  the  fields  in  the  hydroelastic  data  cards  are 
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placed  above  each  group.  Structural  data  cards  are  included  in  their  standard  formats.  The 
explanations  for  the  data  are  given  in  the  following  notes: 

1.  Rigid  Format  Series  M will  not  require  the  ALTER  PACKAGE.  The  additional  DMAP  instructions 
are  documented  in  Section  3 for  Rigid  Format  Series  L. 

2.  The  "AXISYM=FLUID"  card  is  necessary  to  control  the  constraint  set  selections  and  the 
output  formats  for  a fluid  problem.  It  must  appear  above  the  subcase  level. 

3.  "DISPLACEMENT^1  and  "PRESSURE="  case  control  cards  are  pseudonyms.  "DISP=ALL"  will  pro- 
duce all  structure  displacements,  free  surface  displacements,  and  all  fluid  pressure 
values  in  the  output.  The  "HARM0NICS="  control  is  a limit  on  the  harmonic  data  and  has 
the  same  function  as  in  an  axi symmetrical  conical  shell  problem. 

4.  The  AX IF  card  defines  the  existence  of  a hydroelastic  problem.  It  is  used  to  define 
overall  parameters  and  control  the  harmonic  degrees  of  freedom. 

5.  The  RINGFL  cards  included  will  define  the  five  points  on  the  fluid  cross  section. 

6.  The  CFLUIDi  cards  are  used  to  define  the  volume  of  the  fluid  as  finite  elements  connected 

by  the  RINGFL  points.  Since  parameters  p and  B are  missing,  the  default  values  on  the 

AXIF  card  will  be  used. 

7.  The  FSLIST  card  is  used  to  define  the  free  surface  at  z = 10.0.  The  density 'factor,  p, 
is  placed  on  the  card  in  this  case.  If  blank,  the  default  value  on  the  AXIF  card  is 
used. 

8.  The  fluid-structure  boundary  is  defined  on  the  BDYLIST  card.  The  AXIF  default  density 
is  used. 

9.  The  GRIDB  cards  define  the  structure  points  on  the  fluid  boundary.  Points  #3  through  #6 

are  connected  to  the  #2  fluid  ring.  The  rotation  in  the  r direction  ("4"  in  field  8)  is 

constrained. 
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The  fact  that  one-quarter  symmetry  was  used  for  the  structure  requires  the  use  of  the 
FLSYM  card.  Symmetric-Antisymmetric  boundaries  indicate  that  only  the  cosine  terms  for 
the  odd  harmonics  will  interact  with  the  structure.  If  Symmetric- Symmetric  boundary 
conditions  were  chosen  on  the  FLSYM  data  card,  only  the  even  harmonics  of  the 
cosine  series  would  interact  with  the  structure. 


1.7-11  (9/1/70) 


STRUCTURAL  MODELING 


Axis  of  Symmetry 


FSLIST : 36,  37,  38,  39,  40 

BDYLIST  #1 : AXIS,  22,  23,  29,  36 

BDYLIST  #2:  40,  35,  28,  21,  14,  7,  6,  5,  4,  3,  2,  1,  AXIS 


Figure  1.7-1  Examples  of  boundary  lists. 
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2 


Structure 

Points 


Fluid:  Density,  p = 0.03 

Bulk  Modulus,  B = 00 
Gravity,  g = 32.2 

Structure:  Thickness,  t = 0.5 

Density,  p = 0.05 


Figure  1.7-2  Sample  hydroelastic  problem. 
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Table  1.7-1  Sample  hydroelastic  problem. 


ID  HYDR0,  USER 
APP  DISP 
S0L  7,0 
TIME  2 

(t) (ALTER  PACKAGE) 

CEND 

TITLE  = SAMPLE  HYDR0ELASTIC  PR0BLEM. 

SUBTITLE  = EIGENVALUE  ANALYSIS  WITH  FLEXIBLE  B0UNDARY. 
(t)AXISYM=FLUID 
SPC  = 3 
CMETH0D  = 1 
0UTPUT 

DISP  = ALL 
HARM0NICS  = ALL 
ELF0RCE  = ALL 
BEGIN  BULK 


BULK  DATA  FIELD 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

(CID) 

(g) 

(P) 

(B) 

(*SERIES?) 

(t) 

AXIF 

2 

32.2 

0.03 

N0 

+AX 

(NP 

(N2) 

+AX 

1 

3 

C0RD2C 

2 

0. 

0. 

0. 

0. 

0. 

1.0 

+C0 

+C0 

1.0 

0. 

0. 

(Id) 

(r) 

(z) 

(Id) 

(r) 

(z) 

(+) 

RINGFL 

1 

4.0 

10.0 

2 

8.0 

10.0 

(+) 

RINGFL 

7 

4.0 

5.0 

8 

8.0 

5.0 

(t) 

RINGFL 

13 

4.0 

0.0 

(Id) 

(fl) 

(f2) 

(f3) 

(%) 

(p) 

(B) 

(+) 

CFLUID2 

101 

1 

7 

(+) 

CFLUID2 

102 

7 

13 

(t) 

CFLUID3 

103 

7 

8 

13 

(t) 

CFLUID4 

104 

1 

2 

7 

8 

(p) 

(Id,) 

(Id2) 

dd3) 

(+) 

FSLIST 

0.03 

AXIS 

1 

2 

(P) 

(Id1 ) 

(Id2) 
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1.8  HEAT  TRANSFER  PROBLEMS 

1.8.1  Introduction  to  NASTRAN  Heat  Transfer 

NASTRAN  heat  flow  capability  may  be  used  either  as  a separate  analysis  to  determine 
temperatures  and  fluxes,  or  to  determine  temperature  inputs  for  structural  problems.  Steady  and 
transient  problems  can  be  solved,  including  heat  conduction  (with  variable  conductivity  for  static 
analysis),  film  heat  transfer,  and  nonlinear  (fourth  power  law)  radiation. 

The  heat  flow  problem  is  similar,  in  many  ways,  to  structural  analysis.  The  same  grid  points, 
coordinate  systems,  elements,  constraints,  and  sequencing  can  be  used  for  both  problems.  There 
are  several  differences,  such  as  the  number  of  degrees  of  freedom  per  grid  point,  the  methods  of 
specifying  loads,  boundary  film  heat  conduction,  and  the  nonlinear  elements.  For  heat  flow  prob- 
lems, the  only  unknown  at  a grid  point  is  the  temperature  (cf.  structural  analysis  with  three 
translations  and  three  rotations),  and  hence,  there  is  one  degree  of  freedom  per  grid  point. 
Additional  grid  or  scalar  points  are  introduced  for  ambient  temperatures  in  film  heat  transfer. 

If  the  conductivity  of  an  element  is  temperature  dependent,  the  problem  becomes  nonlinear  (cf. 
structural  analysis  with  temperature  dependent  materials  which  only  requires  looking  up  material 
properties  and  computing  thermal  loads). 

The  heat  conduction  analysis  of  NASTRAN  is  compatible  with  structural  analysis.  If  the  same 
finite  elements  are  appropriate,  then  the  same  grid  and  connection  cards  can  be  used  for  both 
problems.  As  in  structural  analysis,  the  choice  of  a finite  element  model  is  left  to  the  analyst. 
Temperature  distributions  can  be  output  in  a format  which  can  be  input  into  structural  problems. 
Heat  flow  analysis  uses  many  structural  NASTRAN  bulk  data  cards.  These  include  (where  i means 
there  is  more  than  one  type):  CBAR,  CDAMPi , CELASi , CHEXAi , C0NR0D,  C0RDi i , CQDMEM,  CQDPLT, 

CQUADi , CR0D,  CTETRA,  CTRAPRG,  CTRIAi , CTRIARG,  CTRMEM,  CTUBE , CVISC,  CWEDGE,  DAREA,  DELAY,  DL0AD, 
DMI,  DMIG,  EP0INT,  GRDSET,  GRID,  L0AD,  MPC,  MPCADD,  N0LINi , 0MITi , PARAM,  Piii  (for  elements  re- 
quiring properties),  PL0TEL,  SEQiP,  SL0AD,  SPCi  , SPCADD,SP0INT,  TABLEDi , TABLEMi , TEMPii,  TF, 

TL0ADi , and  TSTEP. 
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1.8.2  Heat  Transfer  Elements 

The  basic  heat  conduction  elements  are  the  same  as  NASTRAN  structural  elements.  These 
elements  are  shown  in  the  following  table: 


Heat  Conduction  Elements 

Type 

Elements 

Linear 

BAR,  R0D,  C0NR0D,  TUBE 

Membrane 

TRMEM,  TRIA1,  TRIA2 , QDMEM, 

QUAD1 , QUAD2 

Solid  of  Revolution 

TRIARG,  TRAPRG 

Solid 

TETRA,  WEDGE,  HEXA1 , HEXA2 

A connection  card  (Cxxx)  and,  if  applicable,  a property  card  (Pxxx)  is  defined  for  each  of  these 
elements.  Linear  elements  have  a constant  cross-sectional  area.  The  offset  on  the  BAR  is  treated 
as  a perfect  conductor  (no  temperature  drop).  For  the  membrane  elements,  the  heat  conduction 
thickness  is  the  membrane  thickness.  The  bending  characteristics  of  the  elements  do  not  enter 
into  heat  conduction  problems.  The  solid  of  revolution  element,  TRAPRG,  has  been  generalized  to 
accept  general  quadri lateral  rings  (i.e.,  the  top  and  bottom  need  not  be  perpendicular  to  the 
z-axis  for  heat  conduction).  These  heat  conduction  elements  are  composed  of  constant  gradient 
lines,  triangles,  and  tetrahedra.  The  quadrilaterals  are  composed  of  overlapping  triangles,  and 
the  wedges  and  hexahedra  from  subtetrahedra . Gradients  and  fluxes  may  be  output  by  requesting 
ELF0RCE. 

Thermal  material  conductivities  and  heat  capacities  are  given  on  MAT4  (isotropic)  and 
MAT5  (anisotropic)  bulk  data  cards.  Temperature  dependent  conductivities  are  given  on  MATT4  and 
MATT 5 bulk  data  cards,  which  can  only  be  used  for  nonlinear  static  analysis.  The  heat  capacity 
per  unit  volume  is  specified,  which  is  the  product  of  density  and  heat  capacity  per  unit  mass 
(pCp). 

A special  element  (HBDY)  defines  an  area  for  boundary  conditions.  There  are  five  basic  types, 
called  P0INT,  LINE,  REV,  AREA3,  and  AREA4  (the  sixth  type,  ELCYL,  is  for  use  only  with  QVECT 
radiation).  The  HBDY  is  considered  an  element,  since  it  can  add  terms  to  the  conduction  and  heat 
capacity  matrices.  There  is  a CHBDY  connection  and  PHBDY  property  card.  When  a film  heat  transfer 
condition  is  desired,  film  conductivity  and  heat  capacity  per  unit  area  are  specified  on  MAT4 


1.8-2  (4/1/73) 


HEAT  TRANSFER  PROBLEMS 


data  cards.  The  ambient  temperature  is  specified  with  additional  points  (GRID  or  SP0INT)  listed 
on  the  CHBDY  connection  card.  See  Figure  1 for  geometry. 

Radiation  heat  exchange  may  be  included  between  HBDY  elements.  A list  of  HBDY  elements  must 
be  specified  on  a RADLST  bulk  data  card.  The  emissivities  are  specified  on  the  PHBDY  cards.  The 
Stefan-Boltzmann  constant  (SIGMA)  and  absolute  reference  temperature  (TABS)  are  specified  on  PARAM 
bulk  data  cards.  Radiation  exchange  coefficients  (default  is  zero)  are  specified  on  RADMTX  bulk 
data  cards. 

The  several  types  of  power  input  to  the  HBDY  elements  can  be  output  by  requesting  "ELF0RCE". 
1.8.3  Constraints  and  Partitioning 

Constraints  are  applied  to  provide  boundary  conditions,  represent  "perfect"  conductors,  and 
provide  other  desired  characteristics  for  the  heat  transfer  model. 

Single  point  constraints  are  used  to  specify  the  temperature  at  a point.  The  grid  or  scalar 
points  are  listed  on  SPC  or  SPC1  bulk  data  cards.  The  component  on  the  data  card  can  be  "0"  or  "1" 
This  declares  the  degree  of  freedom  to  be  in  the  u$  set.  The  method  of  specifying  temperature  is 
dependent  upon  the  problem  type. 


Algorithm 

Value  of  u$  Used 

Linear  statics 

Values  defined  on  selected 
SPC  cards. 

Nonlinear  statics 

Values  of  the  selected  TEMP 
(MATERIAL)  set. 

Transient 

u$  = 0.0  (special  modeling 

techniques,  such  as  a good 
conductor  with  a large  power 
specified,  can  be  used  to 
enforce  u(t) ) . 

Multipoint  constraints  are  linear  relationships  between  temperatures  at  several  grid  points, 
and  are  specified  on  MPC  cards.  The  first  entry  on  an  MPC  card  will  be  in  the  um  set.  The  type 
of  constraint  is  limited  if  nonlinear  elements  are  present.  If  a member  of  set  um  touches  a non- 
linear (conduction  or  radiation)  element,  the  constraint  relationship  is  restricted  to  be  an 
"equivalence".  The  term  "equivalence"  means  that  the  value  of  the  member  of  the  um  set  will  be 
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equal  to  one  of  the  members  of  the  un  set  (a  point  not  multipoint  constrained).  Those  points  not 
touching  nonlinear  elements  are  not  so  limited.  The  user  will  be  responsible  to  satisfy  the 
equivalence  requirement,  by  having  only  two  entries  on  the  MPC  data  card,  with  equal  (but  opposite 
in  sign)  coefficients. 

1.8.4  Thermal  Loads 

Thermal  "loads"  may  be  boundary  heat  fluxes  or  volume  heat  addition.  As  in  the  case  of 
structural  analysis,  the  method  of  specifying  loads  is  different  for  static  and  transient  analysis. 
The  HBDY  element  is  used  for  boundaries  of  conducting  regions.  Surface  heat  flux  input  can  be 

specified  for  HBDY  elements  with  QBDY1  and  QBDY2  data  cards.  These  two  cards  are  for  constant  and 

(spatially)  variable  flux,  respectively.  Flux  can  be  specified  without  reference  to  an  HBDY  element 

with  the  QHBDY  data  card.  Vector  flux,  such  as  solar  radiation,  depends  upon  the  angle  between  the 

flux  and  the  element  normal,  and  is  specified  for  HBDY  elements  with  the  QVECT  data  card.  This 
requires  that  the  orientation  of  the  HBDY  element  be  defined.  Volume  heat  addition  into  a conduc- 
tion element  is  specified  on  a QV0L  data  card. 

Static  thermal  loads  are  requested  in  case  control  with  "L0AD"  card.  All  of  the  above  load 
types  plus  SL0AD's  can  be  requested.  Transient  loads  are  requested  in  case  control  with  a "DL0AD" 
card,  which  selects  TL0AD  time  functions.  Transient  thermal  loads  may  use  DAREA  (as  in  structural 
transient),  and  the  QBDY1 , QBDY2,  QHBDY,  QVECT,  QV0L,  and  SL0AD  cards. 

1.8.5  Linear  Static  Analysis 

Linear  static  analysis  uses  APProach  HEAT,  S0Lution  1.  The  rigid  format  is  the  same  as  that 
used  for  static  structural  analysis.  This  implies  that  several  loading  conditions  and  constraint 
sets  can  be  solved  in  one  job,  by  using  subcases  in  the  Case  Control  Deck. 

1.8.6  Nonlinear  Static  Analysis 

Nonlinear  static  analysis  uses  APProach  HEAT,  S0Lution  3.  This  rigid  format  will  allow 
temperature  dependent  conductivities  of  the  elements,  nonlinear  radiation  exchange,  and  a limited 
use  of  multipoint  constraints.  There  is  no  looping  for  load  and  constraints.  The  solution  is 
iterative.  The  user  can  supply  values  on  PARAM  bulk  data  cards  for: 
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MAXIT  (integer) 
EPSHT  (real) 
TABS  (real) 
SIGMA  (real) 
IRES  (integer) 


Maximum  number  of  iterations  (default  4). 
e convergence  parameter  (default  .001). 

Absolute  reference  temperature  (default  0.0). 
Stefan-Boltzmann  radiation  constant  (default  0.0). 
Request  residual  vector  output  if  positive  (default  -1). 


The  user  must  supply  an  estimate  of  the  temperature  distribution  vector  {u1}.  This  estimate 
is  used  to  calculate  the  reference  conductivity  plus  radiation  matrix  needed  for  the  iteration. 
{u1}  is  also  used  at  all  points  in  the  u$  set  to  specify  a boundary  temperature.  The  values  of 
{u1}  are  given  on  TEMP  bulk  data  cards,  and  they  are  selected  by  TEMP(MATERIAL)  in  case  control. 


Iteration  may  stop  for  the  following  reasons: 

1.  Normal  convergency:  Cy  < EPSHT,  where  Cy  is  the  per  unit  error  estimate  of  the 

temperatures  calculated. 

2.  Number  of  iterations  > MAXIT. 

3.  Unstable:  | | <1  and  the  number  of  iterations  > 3,  where  is  a stability  estimator. 

4.  Insufficient  time  to  perform  another  iteration  and  output  data. 

The  precise  definitions  are  given  in  the  NASTRAN  Theoretical  Manual,  Section  8.4.  Error  estimates 
£p,  Ap  and  €y  for  all  iterations  may  be  output  with  the  Executive  Control  Card  DIAG  18,  where 
is  the  ratio  of  the  Euclidian  norms  of  the  residual  (error)  loads  to  the  applied  loads  on  the  uncon- 
strained degrees  of  freedom. 


1.8.7  Transient  Analysis 

Transient  analysis  uses  APProach  HEAT,  S0Lution  9.  This  rigid  format  may  include  conduction, 
film  heat  transfer,  nonlinear  radiation,  and  NASTRAN  nonlinear  elements.  Extra  points  are  used  as 
in  structural  transient  analysis.  All  points  associated  with  nonlinear  loads  must  be  in  the 
solution  set.  Loads  may  be  applied  with  TL0AD  and  DAREA  cards  as  in  structural  analysis.  Also, 
the  thermal  static  load  cards  can  be  modified  by  a function  of  time  for  use  in  transient  analysis. 
Loads  are  requested  in  case  control  with  DL0AD.  Initial  temperatures  are  specified  on  TEMP  bulk 
data  cards  and  are  requested  by  IC.  Previous  static  or  transient  solutions  can  be  easily  used  as 
initial  conditions,  since  they  can  be  punched  in  the  correct  format.  An  estimate  of  the  tempera- 
ture {u1}  is  specified  on  TEMP  bulk  data  cards  for  transient  with  radiation,  and  is  requested  by 
TEMP( MATERIAL) . The  parameters  available  are: 
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TABS  (real) 

SIGMA  (real) 

BETA  (real) 
RADLIN  (integer) 


Absolute  reference  temperature  (default  0.0). 
Stefan-Bol tzmann  radiation  constant  (default  0.0). 
Foreward  difference  integration  factor  (default  .55). 
Radiation  is  linearized  if  positive  (default  -1). 


Time  steps  are  specified  on  TSTEP  data  cards. 


1.8.8  Compatibility  with  Structural  Analysis 

Grid  point  temperatures  for  thermal  stress  analysis  (static  structural  analysis)  are  specified 
on  TEMP  bulk  data  cards.  If  punched  output  is  requested  in  a heat  conduction  analysis,  the  format 
of  the  punched  card  is  exactly  that  of  a double  field  TEMP*  data  card.  Thus,  if  the  heat  conduc- 
tion model  is  the  same  as  the  structural  model,  the  same  grid,  connection,  and  property  cards  can 
be  used  for  both,  and  the  temperature  cards  for  the  structural  analysis  are  produced  by  the  heat 
conduction  analysis.  The  output  request  in  case  control  is  THERMAL( PUNCH) . 
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Type  = P0INT 


The  unit  normal  vector  is  given  by  n = V/|V|,  where  V is  given  in  the  basic  system  at  the 
referenced  grid  point  (see  CHBDY  data  card,  fields  16-18). 


Type  = LINE 


End2 


The  unit  normal  lies  in  the  plane  of  V and  T,  is  perpendicular  to  T,  and  is  given  by 
n = (T  x ( VxT ) ) / | T x (VxT)|. 


The  same  logic  is  used  to  determine  n as  for  type  = LINE.  The  "radius"  R,  is  in  the  n direction, 
and  R2  is  perpendicular  to  n and  T (see  fields  7 and  8 of  PHBDY  card). 


Type  = REV  AZ  G2 


-►  x 


The  unit  normal  lies  in  the  x-z  plane,  and  is  given  by  n = (e  x T) / 1 e x T|.  e is  the  unit 
vector  in  the  y direction.  y y y 


Type  = AREA3  or  AREA4 


The  unit  normal  vector  is  given  by  n = (T1?  x T,  )/|f1?  x T,  | , where  x = 3 for  triangles  and 
x = 4 for  quadrilaterals. 


Figure  1.  HBDY  Element  Orientation  (for  QVECT  flux). 
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1.9  ACOUSTIC  CAVITY  MODELING 
1.9.1  Data  Card  Functions 

The  NASTRAN  structural  analysis  system  is  used  as  the  basis  for  acoustic  cavity  analysis. 

Many  of  the  structural  analysis  options  such  as  selecting  boundary  conditions,  applying  loading 
conditions,  and  selecting  output  data  are  also  available  for  acoustics. 

The  data  cards  specifically  used  for  acoustic  cavity  analysis  are  described  below.  The  card 
formats  are  exhibited  in  Section  2.4.  Their  purposes  are  analogous  to  the  use  of  structural  data 
cards.  A gridwork  of  points  is  distributed  over  the  longitudinal  cross  section  of  an  acoustic 
cavity  and  finite  elements  are  connected  between  these  points  to  define  the  enclosed  volume. 

The  points  are  defined  by  GRIDF  data  cards  for  the  axi symmetric  central  fluid  cavity  and  by 
GRIDS  data  cards  for  the  radial  slots.  The  GRIDF  points  are  interconnected  by  finite  elements  via 
the  CAXIF2,  CAXIF3,  and  CAXIF4  data  cards  to  define  a cross  sectional  area  of  the  body  of  rotation. 
The  CAXIF2  element  data  card  defines  the  area  of  the  cross  section  between  the  axis  and  two  points 
off  the  axis  (the  GRIDF  points  may  not  have  a zero  radius).  The  CAXIF3  and  CAXIF4  data  cards  define 
triangular  or  quadri lateral  cross  sections  and  connect  three  or  four  GRIDF  points  respecti vely. 

The  density  and/or  bulk  modulus  at  each  location  of  the  enclosed  fluid  may  also  be  defined  on  these 
cards . 

The  GRIDS  points  in  the  slot  region  are  interconnected  by  finite  elements  via  the  CSL0T3  and 
CSL0T4  data  cards.  These  define  finite  elements  with  triangular  and  quadrilateral  cross-sectional 
shapes  respectively.  The  width  of  the  slot  and  the  number  of  slots  may  be  defined  by  default 
values  on  the  AXSL0T  data  card.  If  the  width  of  the  slots  is  a variable,  the  value  is  specified 
on  the  GRIDS  cards  at  each  point.  The  number  of  slots,  the  density,  and/or  the  bulk  modulus  of 
the  fluid  may  also  be  defined  individually,  for  each  element  on  the  CSL0T3  and  CSL0T4  cards. 

The  AXSL0T  data  card  is  used  to  define  the  overall  parameters  for  the  system.  Some  of  these 
parameters  are  called  the  "default"  values  and  may  be  selectively  changed  at  particular  cross 
sections  of  the  structure.  The  values  given  on  the  AXSL0T  card  will  be  used  if  a correspondi ng 
value  on  the  GRIDS,  CAXIFi , or  CSL0Ti  is  left  blank.  The  parameters  p (density)  and  B ^bulk 
modulus)  are  properties  of  the  fluid.  If  the  value  given  for  Bulk  Modulus  is  zero  the  fluid  is 
considered  incompressible  to  the  program.  The  parameters  M (Number  of  slots)  and  W (slot  width) 
are  properties  of  the  geometry.  The  parameter  M defines  the  number  of  equally  spaced  slots 
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around  the  ci rcumference  with  the  first  slot  located  at  <t>  = 0°.  The  parameter  N (harmonic  number) 
is  selected  by  the  user  to  analyze  a particular  set  of  acoustic  modes.  The  pressure  is  assumed 
to  have  the  following  distribution 

p(r,z,<j>)  = p(r,z)  cos  N<j> 

If  N = 0 the  breathing  and  longitudinal  modes  will  result.  If  N = 1 the  pressure  at  <f>  = 180° 
will  be  the  negative  of  the  pressure  at  <J>  = 0°.  If  N = 2,  the  pressures  at  <f>  = 90°  and  4>  = 270° 
will  be  the  negative  of  that  at  4)  = 0°.  Values  of  N larger  than  M/2  have  no  significance. 

The  interface  between  the  central  cavity  and  the  slots  is  defined  with  the  SLBDY  data  cards. 
The  data  for  each  card  consists  of  the  density  of  the  fluid  at  the  interface,  the  number  of  radial 
slots  around  the  circumference,  and  a list  of  GRIDS  points  that  are  listed  in  the  sequence  in 
which  they  occur  as  the  boundary  is  traversed.  In  order  to  ensure  continuity  between  GRIDF  and 
GRIDS  points  at  the  interface,  the  GRIDF  points  on  the  boundary  between  the  cylindrical  cavity 
and  the  slots  are  identified  on  the  corresponding  GRIDS  data  cards  rather  than  on  GRIDF  cards. 
Thus,  the  locations  of  the  GRIDF  points  will  be  exactly  the  same  as  the  locations  of  the  corre- 
sponding GRIDS  points. 

Various  standard  NASTRAN  data  cards  may  be  used  for  special  purposes  in  acoustic  analysis. 

The  SPC1  data  card  may  be  used  to  constrain  the  pressures  to  zero  at  specified  points  such  as  at 
a free  boundary.  The  formats  for  these  cards  are  included  in  Section  2.4.  Dynamic  load  cards, 
direct  input  matrices,  and  scalar  elements  may  be  introduced  to  account  for  special  effects.  The 
reader  is  referred  to  Sections  1.4  and  1.5  for  instruction  in  the  use  of  these  cards. 

1.9.2  Assumptions  and  Limitations 

The  accuracy  of  the  acoustic  model  will  be  dependent  on  the  selection  of  the  mesh  of  finite 
elements.  The  assumption  for  each  element  is  that  the  pressure  field  has  a linear  variation  over 
the  cross  section  and  a sinusoidal  variation  around  the  axis  in  the  circumferential  direction.  In 
areas  where  the  pressure  gradient  changes  are  large,  such  as  near  a sharp  corner,  the  points  in 
the  mesh  should  be  placed  closer  together  so  that  large  changes  in  flow  may  be  defined  accurately 
by  the  finite  elements. 

The  shape  of  the  finite  elements  play  an  important  part  in  the  accuracy  of  the  results.  It 
has  been  observed  that  long  narrow  elements  produce  disproportionate  errors.  Cutting  a large 
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square  into  two  rectangles  will  not  improve  the  results  whereas  dividing  the  square  into  four 
smaller  squares  may  decrease  the  local  error  by  as  much  as  a factor  of  ten. 

The  slot  portion  of  the  cavity  is  limited  to  certain  shapes  because  of  basic  assumptions  in 
the  algorithms.  The  cross  section  of  the  cavity  normal  to  the  axis  must  have  a shape  that  is 
reasonably  well  defined  by  a central  circular  cavity  having  equally  spaced,  narrow  slots.  Various 
shapes  are  shown  in  Figure  1 in  the  order  of  increasing  expected  error. 

It  is  recommended  that  shapes  such  as  the  cloverleaf  and  square  cross  section  be  analyzed 
with  a full  three  dimensional  technique.  The  assumption  of  negligible  pressure  gradient  in  the 
circumferential  direction  within  a slot  is  not  valid  in  these  cases. 

The  harmonic  orders  of  the  solutions  are  also  limited  by  the  width  of  the  slots.  The 
harmonic  number,  N,  should  be  no  greater  than  the  number  of  slots  divided  by  two.  The  response 
of  the  higher  harmonics  is  approximated  by  the  slot  width  correction  terms  discussed  in  the 
NASTRAN  Theoretical  Manual,  Section  17.1. 

The  output  data  for  the  acoustic  analysis  consists  of  the  values  of  pressure  in  the  displace- 
ment vector  selected  via  the  case  control  card  "PRESSURE  = i".  The  velocity  vector  components 
corresponding  to  each  mode  may  be  optionally  requested  by  the  case  control  card  "STRESS  = i", 
where  i is  the  set  number  indicating  the  element  numbers  to  be  used  for  output,  or  by  the  words 
"STRESS  = ALL".  The  "SET  ="  card  lists  the  element  or  point  numbers  to  be  output. 

Plots  of  the  finite  element  model  and/or  of  the  pressure  field  may  be  requested  with  the 
NASTRAN  plot  request  data  cards.  The  central  cavity  cross  section  will  be  positioned  in  the  XY 
plane  of  the  Basic  Coordinate  System  of  NASTRAN.  The  slot  elements  are  offset  from  the  XY  plane 
by  the  width  of  the  slot  in  the  +Z  direction.  The  radial  direction  corresponds  to  X and  the 
axial  direction  corresponds  to  the  Y direction.  Pressures  will  be  plotted  in  the  Z direction  for 
both  the  slot  points  and  the  central  cavity  points.  The  case  control  data  cards  for  plotting  are 
documented  in  the  User's  Manual.  The  PL0TEL  elements  are  used  for  plotting  the  acoustic  cavity 
shape.  The  plot  request  card  "SET  n INCLUDE  PL0TEL"  must  be  used  where  n is  a set  number. 

1.9.3  Acoustic  Cavity  Example  Problem 

Table  1 contains  a listing  of  the  data  cards  used  as  a simple  example  of  acoustic  cavity 
analysis.  The  problem  to  be  solved  is  illustrated  in  Figure  2.  The  model  was  subdivided  into 
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only  ten  finite  elements  in  order  to  limit  the  number  of  data  cards.  For  reasonable  engineering 
accuracy,  this  model  should  be  subdivided  into  at  least  four  times  that  number  of  elements. 

Each  data  card  in  Table  1 is  given  a number  on  the  left  side.  The  format  for  each  type  of 
bulk  data  card  is  given  in  parentheses  above  the  group  of  that  type.  The  following  is  a brief 
description  of  each  card: 

Card(s) 

1-5  Each  data  card  in  the  Executive  Control  deck  has  the  format  of  a request  word  and  a 

selection  separated  by  blanks  or  a comma.  The  ID  card  is  first,  the  CEND  card  is  last, 
but  the  intermediate  cards  may  appear  in  any  order.  The  user  may  put  any  pair  of  words 
on  the  ID  card  for  identification  purposes.  In  this  particular  case  Rigid  Format 
number  3 (S0L  3,0)  was  chosen  which  is  Normal  Modes  analysis.  A limit  of  2 minutes 
CPU  time  was  set  (TIME  2). 

6-7  The  TITLE=  and  SUBTITLE=  cards  may  contain  any  list  of  letters  and  numbers  following  the 
(=)  sign.  This  list  will  appear  on  the  first  two  lines  of  each  output  page. 

8 The  method  of  eigenvalue  extraction  is  selected  with  the  METH0D=  data  card.  The  number 

11  refers  to  the  identification  number  of  an  EIGR  bulk  data  card  which  appears  below  as 
card  32  and  33. 

9-11  A simple  output  request  is  illustrated  with  these  cards.  PRES=ALL  will  result  in  print- 
out of  all  pressures  at  the  GRIDF  and  GRIDS  points.  STRESS=ALL  will  result  in  the  print 
out  of  all  velocities  in  the  elements.  This  printout  will  occur  for  all  extracted  eigen 
vectors.  Selected  points  or  elements  can  be  printed  via  the  SET  card  described  in  the 
User‘s  Manual. 

12  The  BEGIN  BULK  card  denotes  the  beginning  of  the  bulk  data  deck.  The  Bulk  Data  Deck 
cards  may  occur  in  any  order.  Putting  these  cards  in  alphabetic  sort  will  save  NASTRAN 
sorting  time  in  large  problems,  however. 

13  In  this  problem  all  the  parameters  except  slot  width  w^  are  constant  throughout  the 
volume.  The  data  values  on  the  AXSL0T  card  will  be  used  whenever  a corresponding  entry 
in  the  following  cards  is  blank. 


1.9-4  (6/1/72) 


ACOUSTIC  CAVITY  MODELING 


14-20  The  location  of  points  on  the  slot  are  defined  with  these  cards.  Cards  14,  16,  18  and 
20  serve  a dual  purpose  by  defining  a GRIDS  point  identification  number  in  field  2 and  a 
GRIDF  point  identification  number  in  field  6.  The  two  types  of  points  thereby  are  forced 
to  have  the  same  locations  at  the  interface. 

21,22  The  location  of  points  within  the  axi symmetric  fluid  cavity  are  described  by  the  GRIDF 
card.  No  points  are  allowed  to  have  a zero  or  negative  radius. 

23-31  These  cards  describe  the  elements  shown  in  Figure  2.  Each  element  is  given  a unique 
identification  number  and  a list  of  the  connected  GRIDS  or  GRIDF  points.  Since  the 
parameters  p and  B are  constants,  these  fields  are  left  blank  so  the  values  on  the  AXSL0T 
card  will  be  used. 

32,33  The  EIGR  card  is  used  to  define  parameters  for  eigenvalue  extraction  (resonant  frequen- 
cies). More  than  one  of  these  cards  may  appear.  The  method  to  be  used  is  selected  with 
the  METH0D=  data  card  in  the  Case  Control  Deck  (card  8).  With  this  particular  card  we 
selected  the  Givens  Tridi agonal izati on  method  (GIV)  with  a desired  number  of  three 
(Nd  = 3)  output  mode  shapes.  The  modes  will  be  normalized  such  that  the  maximum  pressure 
is  1.0  (N0RM=MAX) . These  two  cards  illustrate  a continuation  card. 

34  The  SLBDY  card  defines  the  boundary  between  the  slot  and  the  central  cavity.  Both  the 

density  (p)  and  the  number  of  radial  slots  (M)  are  blank  so  the  AXSL0T  defaults  are  used, 
i.e.  p = 1.2xl0”7  and  M = 4.  Only  four  GRIDS  points  are  on  the  boundary  so  a continua- 
tion card  is  not  necessary.  Field  8 being  blank  signifies  the  last  entry. 

35.  The  ENDDATA  card  is  required  to  denote  the  end  of  the  bulk  data.  Any  following  cards  will 
be  ignored  by  NASTRAN. 
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Table  1.  Example  problem  data  cards. 


Card 

No. 

i 

ID  AC0US,  MSC 

2 

APP  DISP 

3 

S0L  3,0 

4 

TIME  2 

Executive  Control  Cards 

5 

CEND 

6 

TITLE  = AC0USTIC  CAVITY  EXAMPLE 

PR0BLEM 

7 

SUBTITLE  = FIRST  HARM0NIC 

8 

METH0D  = 11 

9 

0UTPUT 

> Case  Control  Data  Cards 

10 

PRES  = ALL 

11 

STRESS  = ALL 

12 

BEGIN  BULK 

12  3 4 

5 

6 

7 8 9 10 

( 

AXSL0T 

pd 

Bd 

N 

wd 

Md > 

13 

AXSL0T 

1.2-7 

21.0 

1 

4 

( 

GRIDS 

Id 

r 

z 

w 

Idf  ) 

14 

GRIDS 

2 

4.0 

0.0 

0.2E  01 

1 

15 

GRIDS 

3 

8.0 

.0 

1.0 

16 

GRIDS 

5 

4.0 

4.0 

2.0 

4 

17 

GRIDS 

6 

8.0 

4.0 

1.0 

18 

GRIDS 

8 

4.0 

8.0 

2.0 

7 

19 

GRIDS 

9 

8.0 

8.0 

1 .0 

20 

GRIDS 

12 

4.0 

1.2+1 

2.0 

11 

( 

GRIDF 

Id 

r 

z ) 

21 

GRIDF 

10 

2.0 

12.0 

22 

GRIDF 

13 

2.0 

1.4E1 

( 

CSL0T4 

Id 

P1 

P2 

P3 

P4 

P 

B 

M ) 

23 

CSL0T4 

1 

2 

3 

6 

5 

24 

CSL0T4 

2 

5 

6 

9 

8 • 

( 

CSL0T3 

Id 

P1 

P2 

P3 

P 

B 

M ) 

25 

CSL0T3 

3 

8 

9 

12 

( 

CAXIF2 

ID 

P1 

P2 

P 

B ) 

26 

CAXIF2 

4 

1 

4 

27 

CAXIF2 

5 

4 

7 

28 

CAXIF2 

6 

7 

10 

29 

CAXIF2 

9 

10 

13 

(Continued) 
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Card 

No. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

( 

CAXIF3 

Id 

P1 

P2 

P3 

P 

B ) 

30 

CAXIF3 

7 

7 

10 

11 

31 

CAXIF3 

8 

10 

11 

13 

( 

EIGR 

Id 

Method 

f. 

f? 

Ne 

Nd 

Nz 

+XYZ 

( 

+XYZ 

N0RM  ) 

1 

L 

32 

EIGR 

11 

GIV 

3 

+AB 

33 

+AB 

MAX 

( 

SLBDY 

P 

M 

ID1 

ID2 

ID3 

ID4 

etc.  ) 

34 

SLBDY 

12 

8 

5 

2 

35 

ENDDATA 
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MALL  ERRORS 


LARGE 


Figure  1.  Modeling  errors  for  various  shapes. 
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Parameters: 


Density: 


p = 1.1463  x 10‘7  lb-sec2/in4 


Bulk  Modulus:  B = pa2  = yRT  = 20.59  lb/in2 


Harmonic:  N = 1 

Number  of  slots:  M = 4 

Note:  Consistent  Dimensional  Units  must  be  used. 


FINITE  ELEMENT  MODEL: 


r 


Figure  2.  Description  of  example  problem. 
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1.10  SUBSTRUCTURE  ANALYSIS 

The  theoretical  basis  for  NASTRAN  substructuring  is  given  in  Section  4.3  of  the  Theoretical 
Manual.  The  NASTRAN  substructuring  technique  may  be  used  with  any  of  the  rigid  formats,  except 
Piecewise  Linear  Analysis.  The  following  sections  present  instructions,  including  suggested 
DMAP  alters,  for  use  with  the  rigid  formats  for  Static  Analysis  and  Normal  Modes  Analysis. 

Substructure  analysis,  as  here  defined,  is  a procedure  in  which  the  structural  model  is 
divided  into  separate  parts  which  are  then  processed  in  separate  computer  executions  to  the 
point  where  the  data  blocks  required  to  join  each  part  to  the  whole  are  generated.  The 
subsequent  operations  of  merging  the  data  for  the  substructures  and  of  obtaining  solutions 
for  the  combined  problem  are  performed  in  one  or  more  subsequent  executions,  after  which 
detailed  information  for  each  substructure  is  obtained  by  additional  separate  executions. 

Substructure  analysis  by  the  NASTRAN  substructuring  technique  is  logically  performed  in 
at  least  three  phases  as  follows: 

Phase  I - Analysis  of  each  individual  substructure  by  NASTRAN  to  produce  a description,  in 
matrix  terms,  of  its  properties  as  seen  at  the  boundary  degrees  of  freedom,  uQ. 

Phase  II  - Combination  of  the  matrix  properties  from  Phase  I and  the  inclusion,  if  desired,  of 
additional  terms  to  form  a "pseudostructure,"  which  is  then  analyzed  by  NASTRAN. 

Phase  III  - Completion  of  the  analysis  of  individual  substructures  using  the  {u  } vector 
produced  in  Phase  II. 

The  NASTRAN  Data  Deck  for  each  of  the  substructures  is  constructed  in  the  same  manner  as 
for  a NASTRAN  analysis  without  substructuring.  The  following  restrictions  must  be  considered 
when  forming  the  NASTRAN  Data  Deck  for  each  of  the  substructures: 

1.  All  points  on  boundaries  between  substructures  which  are  to  be  joined  must  have 
their  free  degrees  of  freedom  placed  in  the  a-set. 

2.  The  sequence  of  internal  grid  point  identification  numbers  along  the  boundary 
between  any  two  substructures  must  be  the  same.  The  internal  sequence  is  the 
external  sequence  modified  by  any  SEQGP  cards.  For  example,  if  one  substructure 
had  boundary  grid  point  internal  identification  numbers  of  3,  4,  9,  27,  and  31, 
the  adjoining  substructure  could  have  a corresponding  set  of  internal  grid  point 
identification  numbers  of  7,  11,  21,  22,  and  41,  but  not  7,  11,  22,  21,  and  41. 

This  restriction  is  automatically  satisfied  if  the  same  grid  point  numbers,  without 
SEQGP  cards,  are  used  on  the  boundaries  for  connected  substructures. 
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3.  The  displacement  coordinate  system  for  each  group  of  connected  grid  points  on  the 
boundaries  between  substructures  must  be  the  same. 

4.  Elements  located  on  the  boundary  may  be  placed  in  either  adjacent  substructure. 

5.  The  loads  applied  to  boundary  points  may  be  arbitrarily  distributed  between  the  adjoining 
substructures.  Care  should  be  exercised  not  to  duplicate  the  loads  by  placing  the  entire 
load  on  each  substructure. 

6.  The  constrained  stiffness  matrix,  [K  ],  for  each  substructure  must  be  nonsingular. 

This  requirement  is  automatically  satisfied  in  most  cases,  since  usually  there  are 
enough  degrees  of  freedom  on  the  boundary  of  the  substructure  to  account  for  its  rigid 
body  motions.  In  exceptional  cases,  such  as  when  the  substructure  is  a hinged  appendage, 
it  may  be  necessary  for  the  user  to  assign  additional  degrees  of  freedom  to  ua,  rather 
than  uQ. 

Although  the  following  discussion  is  limited  to  single-level  substructuring,  there  is  no 
inherent  restriction  on  the  use  of  multilevel  substructuring  in  NASTRAN.  In  multilevel  .substruc- 
turing, some  of  the  substructures  are  precombined  in  Phase  II  to  form  intermediate  substructures. 
The  final  combination  in  Phase  II  then  consists  of  joining  two  or  more  intermediate  substructures . 
This  procedure  will  be  useful  if  there  are  several  substructures  in  the  model,  and  changes  are 
made  in  only  one  or  a few  substructures.  In  this  case,  the  amount  of  effort  and  computer  time 
required  for  changes  in  the  model  can  be  substantially  reduced  if  the  unchanged  substructures 
are  initially  combined  into  a single  intermediate  substructure. 

1.10.1  Basic  Substructure  Analysis 

Basic  substructure  analysis  will  be  described  with  reference  to  the  simple  beam  structure 
shown  in  Figure  1.  The  beam  is  arbitrarily  separated  into  two  substructures,  referred  to  as 
substructure  1 and  substructure  2,  with  a single  boundary  point  being  located  at  grid  point  3. 

The  beam  is  supported  at  grid  points  1 and  6.  No  loads  are  applied  to  substructure  1.  A single 
load  is  applied  to  substructure  2 at  grid  point  4,  and  a single  load  is  applied  at  the  boundary 
to  grid  point  3. 

The  complete  NASTRAN  Data  Decks  for  all  three  phases  of  a substructure  analysis  for  the 
beam  shown  in  Figure  1 will  be  presented  with  comments  for  each  card.  The  integers  in  the 
left-hand  column  will  be  used  to  relate  the  discussion  to  the  cards  in  the  NASTRAN  Data  Deck. 
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The  following  data  deck  is  used  for  the  Phase  I of  substructure  1: 


101 

ID 

PHASE  0NE  $ SUBSTRUCTURE  1 

102 

TIME 

2 

103 

CHKPNT 

YES 

104 

APP 

DISP 

105 

S0L 

1,1 

106 

ALTER 

84 

107 

JUMP 

LBL7  $ 

108 

ALTER 

102 

109 

FBS 

L00  ,U00 ,P0/U00V  $ 

110 

CHKPNT 

U00V  $ 

111 

0UTPUT1 

El  ,KLL,PL,  ,//C,N,- 

-1/C,  N,  0/C 

,N  .USERTPl  $ 

112 

ALTER 

103,126 

113 

ENDALTER 

114 

CEND 

115 

TITLE  = 

PHASE  0NE 

- SUBSTRUCTURE  1 

116 

SPC  = 101 

117 

BEGIN  BULK 

118 

ASET 

3 

126 

119 

CBAR 

1 

10 

1 

2 

120 

CBAR 

2 

10 

2 

3 

121 

DMI 

El 

0 

2 

1 1 

122 

DM  I 

El 

1 

1 

1.0  1.0 

123 

GRID 

1 

124 

GRID 

2 

240. 

125 

GRID 

3 

480. 

126 

MAT1 

11  30 

.+6 

127 

PBAR 

10 

11 

60. 

500. 

128 

SPC 

101 

1 

12 

129 

ENDDATA 
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Comments  are  as  follows: 

101  ID  card  is  first  card  of  NASTRAN  Data  Deck. 

102  TIME  card  is  required  in  Executive  Control  Deck. 

103  This  run  will  be  checkpointed,  so  that  a restart  can  be  made  for  Phase  III.  The  user  must 
arrange  to  have  a physical  tape  mounted  for  the  New  Problem  Tape  (NPTP). 

104  One  of  the  rigid  formats  will  be  used  for  this  problem. 

105  Rigid  Format  1,  Static  Analysis,  will  be  used  for  this  problem. 

106  Insert  the  following  statement  after  DMAP  statement  No.  84. 

107  Jump  around  the  Rigid  Body  Matrix  Generator  modules.  The  solution  for  {u  } will  be 

a 

performed  in  Phase  II. 

108  Insert  the  following  three  statements  after  DMAP  statement  No.  102. 

109  Use  the  module  FBS  to  solve  for  {u°}  the  displacement  of  the  o-set  points  relative  to 
the  a-set  points. 

110  Write  displacement  vector  U00V  on  the  New  Problem  Tape. 

111  Use  the  module  0UTPUT1  to  write  the  DMI  matrix  given  on  cards  121  and  122,  along  with  the 
stiffness  matrix  KLL,  and  the  load  vector  PL  on  User  Tape  1 (USERTP1).  The  user  must 
arrange  to  have  a physical  tape  mounted  for  User  Tape  1 (INPT).  The  details  of  the  call 
for  DMAP  module  0UTPUT1  and  other  DMAP  information  are  given  in  Section  5. 

112  Delete  the  data  recovery  modules. 

113  End  of  the  ALTER  package. 

114  Last  card  of  Executive  Control  Deck. 

115  Title  information  for  Phase  I substructure  1 printed  output. 

116  Select  single-point  constraint  set  101. 

117  Indicates  the  beginning  of  the  Bulk  Data  Deck. 

118  Defines  grid  point  3 as  a boundary  point  between  substructures. 

119) 

I Connection  cards  defining  bar  elements  in  substructure  1. 

120) 

121)  Direct  Matrix  Input  cards  that  define  the  partitioning  vector  for  use  in  Phase  II.  The 

122)  entries  on  these  cards  are  discussed  below. 

123} 

124/  These  cards  define  the  grid  points  in  substructure  1. 

1257 
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126  Defines  the  material  for  the  elements  in  substructure  1. 

127  Defines  the  properties  of  the  elements  in  substructure  1. 

128  Defines  single-point  constraint  set  101.  Components  1 and  2 are  constrained  at  grid  point  1 
in  substructure  1. 

129  End  of  NASTRAN  Data  Deck. 

It  should  be  noted  that  no  output  has  been  requested  in  the  Case  Control  Deck  for  substructure 

1.  If  the  user  wishes  to  have  a plot  of  the  undeformed  structure  for  checking  the  model,  a Plot 
Package  can  be  inserted  in  the  Case  Control  Deck  in  the  usual  way,  as  described  in  Section  4.2. 

The  partitioning  matrix  gives  the  relationship  between  the  internal  indices  associated  with 
the  a-set  matrices  generated  in  Phase  I and  the  external  grid  point  component  definition  given  on 
the  grid  cards  that  are  input  to  Phase  I as  modified  by  any  SEQ6P  cards.  The  same  internal 
indices  in  Phase  I for  the  a-set  are  redefined  in  Phase  II  as  the  indices  for  the  g-set.  The 
word  pseudostructure  is  associated  with  the  g-size  matrices  used  in  Phase  II. 

The  partitioning  matrix  for  the  problem  under  consideration  is  given  as  follows: 

PARTITIONING  MATRIX 


External 

Grid-Component 

Internal  Index 

Substructure  1 

Substructure  2 

1 

3-1 

3-1 

2 

3-2 

3-2 

3 

3-6 

3-6 

The  procedure  for  constructing  a partitioning  matrix  is  as  follows: 

1.  Select  any  one  of  the  substructures  and  list  the  components  of  the  a-set  in  sequence  by 
grid  point  and  component  number  as  modified  by  any  SEQGP  cards (internal  sequence).  These 
are  the  nonzero  entries  in  the  partitioning  vector  for  the  first  substructure. 

2.  Build  the  second  column  of  the  partitioning  matrix  by  selecting  any  connected  substructure 
and  entering  the  connected  components  in  the  same  row  as  the  associated  components  in  the 
first  substructure. 

3.  Enter  all  unconnected  a-set  components  in  unoccupied  rows  of  the  partitioning  matrix 
according  to  their  internal  sequence  numbers.  Unconnected  members  of  the  a-set  having 
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internal  sequence  numbers  in  the  range  of  the  connected  components  will  create  new 
intermediate  rows  in  the  previously  formed  columns  of  the  matrix. 

4.  Build  the  remaining  columns  of  the  partitioning  matrix,  one  for  each  substructure,  by 
following  a similar  procedure  for  all  remaining  substructures.  In  each  case,  first 
enter  all  components  that  are  connected  to  the  previously  selected  substructure  or 
substructures,  followed  by  the  remaining  unconnected  components  in  their  internal 
sequence. 

5.  The  rows  of  the  partitioning  matrix  are  associated  with  the  sequence  of  the  internal 
indices  for  the  scalar  points  in  the  pseudostructure.  Any  sequential  set  of  integers 
may  be  used  to  identify  these  scalar  points  in  Phase  II. 

6.  The  columns  of  the  partitioning  matrix  (one  vector  for  each  substructure)  are  input  with 
Direct  Matrix  Input  (DMI)  cards.  The  input  matrix  contains  real  I's  in  all  locations  in 
the  partitioning  matrix  having  grid  point-component  entries.  See  Section  2.4  for  DMI 
card  format. 

The  DMI  cards  (121  and  122)  in  the  sample  problem  give  the  name  El  to  the  partitioning 
vector  for  substructure  1.  The  first  card  defines  the  partitioning  vector  as  being  rectangular 
and  consisting  of  real  single-precision  entries.  The  next  to  the  last  entry  on  the  first  card 
indicates  there  are  three  rows  in  the  g-set  matrices  input  to  Phase  II.  The  second  integer  1 
on  the  second  card  indicates  that  the  first  internal  index  is  associated  with  one  of  the  compo- 
nents in  substructure  1;  in  this  case,  grid  point  3,  component  1.  The  three  real  1.0‘s  indicate 
the  first  three  internal  indices  are  associated  with  components  in  substructure  1;  in  this  case, 
grid  point  3,  components  1,  2,  and  6.  In  this  particular  case,  only  the  initial  two  steps  are 
required  to  construct  the  partitioning  matrix  and  the  partitioning  vector  for  substructure  2 will 
be  identical  to  that  for  substructure  1.  This  results  from  the  fact  that  the  single  boundary 
point  in  this  problem  is  a part  of  both  substructures. 

The  partitioning  vectors  are  not  needed  until  Phase  II.  They  were  arbitrarily  input  to 
Phase  I so  they  could  be  included  on  the  User  Tape,  along  with  the  output  matrices  from  Phase  I. 

The  NASTRAN  Data  Deck  for  substructure  2 is  given  below.  For  identification  purposes,  the 
cards  are  arbitrarily  numbered  beginning  with  150. 
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150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

179 

180 

181 


SUBSTRUCTURE  ANALYSIS 


ID  PHASE  0NE  $ SUBSTRUCTURE  2 

TIME  2 

CHKPNT  YES 

APP  DISP 

S0L  1,1 

ALTER  84 

JUMP  LBL7  $ 

ALTER  102 

FBS  L00 ,U00 ,P0/U00V  $ 

CHKPNT  U00V  $ 

0UTPUT1  E2,KLL,PL,,//C,N,-1/C,N,0/C,N,USERTP2  $ 

ALTER  103,126 

ENDALTER 

CEND 

TITLE  = PHASE  0NE  - SUBSTRUCTURE  2 
SPC  = 201 
L0AD  = 202 
BEGIN  BULK 
ASET  3 

CBAR  3 

CBAR  4 

CBAR  5 

DMI  E2 

DMI  E2 

FORCE  202 

FORCE  202 

GRID  3 

GRID  4 

GRID  5 

GRID  6 

MAT!  11 

PBAR  10 


126 

10 

3 

4 

1.0 

10 

4 

5 

1.0 

10 

5 

6 

1.0 

0 

2 

1 

1 

3 

1 

1 

1.0 

1.0 

1.0 

3 

1000. 

-1 .0 

4 

1000. 

-1.0 

480. 

345 

720. 

345 

960. 

345 

1200. 

345 

30. +6 

11 

60. 

500. 
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182  SPC  201  6 2 

183  ENDDATA 

Comments  are  given  only  for  those  cards  which  are  different  from  those  given  in  substructure  1. 

150  The  ID  card  contains  the  comment  following  the  dollar  sign  indicating  the  deck  is  for 
substructure  2. 

160  The  partitioning  vector  for  substructure  2 is  written  on  User  Tape  2 and  is  named  E2.  The 
user  must  arrange  to  mount  a second  physical  tape  for  INPT.  It  is  possible  to  change  the 
0UTPUT1  statement  and  write  the  results  for  substructure  2 on  the  same  tape  as  for  substruc- 
ture 1,  if  desired. 

164  The  printed  output  will  indicate  this  run  is  for  substructure  2. 

165  Selects  single-point  constraint  set  201. 

166  Selects  load  set  202. 

172) 

> Other  than  the  name  E2,  the  partitioning  vector  is  identical  to  that  for  substructure  1. 

173) 

174)  Defines  the  external  loads  in  load  set  202.  The  load  applied  to  grid  point  3 has 

175)  arbitrarily  been  placed  in  substructure  2. 

182  Defines  single-point  constraint  set  201  at  grid  point  6,  component  2. 

The  Phase  II  operations  are  concerned  with  merging  the  a-set  matrices  generated  in  Phase  I 
which  define  the  g-size  pseudostructure  in  Phase  II.  The  NASTRAN  Data  Deck  for  Phase  II  is 
given  below.  The  cards  are  arbitrarily  numbered  beginning  with  201. 


201 

ID 

PHASE  TW0 

202 

TIME 

2 

203 

APP 

DISP 

204 

S0L 

1.0 

205 

ALTER 

1 

206 

PARAM 

//C,N,N0P/V,N,TRUE=-1  $ 

207 

ALTER 

7,19 

208 

ALTER 

22,50 

2C9 

INPUTT1 

/E01  ,KGG01  ,PG01 , ,/C,N ,-l/C,N ,1/C,N .USERTPl  $ 

210 

MERGE, 

, , ,KGG01 ,E01 ,/KGGTOl  $ 
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211 

ADD 

KGG.KGGT01/KT01  $ 

212 

EQUIV 

KT01 .KGG/TRUE  $ 

213 

MERGE, 

,PG01 , , , ,E01/PGT01/C,N,1  $ 

214 

ADD 

PGT.PGT01/PT01  $ 

215 

EQUIV 

PT01 ,PGT/TRUE  $ 

216 

INPUTT1 

/E02,KGG02,PG02, ,/C,N,-l/C,N,2/C,N,USERTP2  $ 

217 

MERGE, 

, , ,KGGU2 ,E02 ,/KGGT02  $ 

218 

ADD 

KGG.KGGT02/KT02  $ 

219 

EQUIV 

KT02, KGG/TRUE  $ 

220 

MERGE, 

,PG02, , , ,E02/PGT02/C,N,1  $ 

221 

ADD 

PGT.PGT02/PT02  $ 

222 

EQUIV 

PT02  ,PGT/TRUE  $ 

223 

ALTER 

60,64 

224 

ALTER 

95,95 

225 

SSG1 

SLT , BGPDT , CSTM , S I L , ,MPT, ,EDT, ,CASECC,DIT/PG/V 

226 

ADD 

PGT.PG/PGX  $ 

227 

EQUIV 

PGX,PG/TRUE  $ 

228 

ALTER 

119,120 

229 

0UTPUT1  , 

. » > >//C,N,-l/C ,N,0/C ,N,USERTP3  $ 

230 

PARTN 

UGV,  ,E01/  ,ULV01 , ,/C ,N ,1  $ 

231 

0UTPUT1 

ULV01 , , , ,//C ,N,0/C ,N ,0/C ,N ,USERTP3  $ 

232 

PARTN 

UGV,  ,E02/,ULV02,  ,/C,N,l  $ 

233 

0UTPUT1 

ULV02, , , ,//C ,N,0/C ,N ,0/C ,N,USERTP3  $ 

234 

SDR2 

CASECC , CSTM ,MPT ,DIT , EQEXIN , SI L , , , BGPDT , PGG.QG , 

235 

0FP 

0UGV1 ,0PG1 ,0QG1 , , ,//V,N,CARDN0  $ 

236 

ALTER 

122,126 

237 

ALTER 

130,131 

238 

ALTER 

134,135 

239 

ENDALTER 

240 

CEND 

241 

TITLE  = 1 

PHASE  TW0 

242 

BEGIN  BULK 
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243 

DM  I 

KGG 

0 

6 

1 2 

3 

3 

244 

DMI 

KGG 

1 

1 

0.0 

245 

DM  I 

PGT 

0 

2 

1 2 

3 

1 

246 

DMI 

PGT 

1 

1 

0.0 

247 

SP0INT 

1 

THRU 

3 

248 

ENDDATA 

Comments 

for  each 

of  the 

cards  are  as 

follows : 

201 

The  ID  card  is  the  first 

card 

of 

the 

NASTRAN  Data  Deck. 

202 

The  TIME 

card  is 

requi red 

1 in 

the 

Executive  Control  Deck. 

203 

One  of  the  rigid 

formats 

will 

be 

used 

to  solve  this  problem. 

204  Rigid  Format  1,  Static  Analysis,  will  be  used  for  this  problem. 

205  Insert  the  following  statement  after  DMAP  statement  No.  1. 

206  Define  the  parameter  TRUE  = -1. 

207  Delete  the  DMAP  statements  associated  with  the  preparation  of  the  Element  Connection  Table 
and  structure  plots. 

208  Delete  the  DMAP  statements  associated  with  matrix  assembly. 

209  Insert  the  DMAP  module  INPUTF1  to  read  the  partitioning  vector,  the  stiffness  matrix,  and 

the  load  vector  from  User  Tape  1.  These  matrices  have  been  renamed  E01 , KGG01 , and  PG01 , 
respectively.  The  user  must  arrange  to  have  the  tape  mounted  that  was  prepared  during  the 

Phase  I run  of  substructure  1.  This  tape  should  be  designated  as  INP1. 

210  Insert  the  module  MERGE  to  change  the  a-set  size  of  the  stiffness  matrix  from  Phase  I to 
g-size  for  Phase  II,  and  designate  the  output  as  KGGT01 . In  this  particular  case,  no 
change  will  take  place,  since  the  a-size  from  Phase  I is  the  same  as  the  g-size  in  Phase  II. 

211  Insert  the  module  ADD  to  add  the  null  matrix  KGG,  defined  in  the  Bulk  Data  Deck,  to 
KGGT01 , and  designate  the  output  as  KT01 . 

212  Insert  the  module  EQUIV  to  equivalence  KT01  to  KGG. 

213  Insert  the  module  MERGE  to  change  the  a-size  of  the  load  vector  from  Phase  I to  g size  for 

Phase  II,  and  designate  the  output  as  PGT01 . In  this  case,  no  change  in  size  will  take 
place. 

214  Insert  the  module  ADD  to  add  the  null  matrix  PGT,  defined  in  the  Bulk  Data  Deck,  to  PGT01 , 
and  designate  the  output  as  PT01 . 
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215  Insert  the  module  EQUIV  to  equivalence  PT01  to  PGT. 

216  Insert  the  module  INPUTT1  to  read  the  partitioning  vector,  the  stiffness  matrix,  and  the 
load  vector  from  User  Tape  2.  These  matrices  which  were  generated  for  substructure  2 in 
Phase  I are  redesignated  as  E02,  KGG02 , and  PG02,  respectively. 

217  Insert  the  module  MERGE  to  change  the  stiffness  matrix  for  substructure  2 from  a-size  in 

Phase  I to  g-size  in  Phase  II  and  designate  the  output  as  KGGT02. 

218  Insert  the  module  ADD  to  add  the  stiffness  matrix  for  substructure  2 to  the  stiffness 

matrix  for  substructure  1,  and  designate  the  output  as  KT02. 

219  Insert  module  EQUIV  to  equivalence  KT02  to  KGG.  The  matrix  KGG  now  represents  the  stiffness 
matrix  for  the  pseudostructure,  and  will  be  used  for  input  to  Phase  II. 

220  Insert  the  module  MERGE  to  change  the  load  vector  from  a-size  in  Phase  I to  g-size  in  Phase  II. 

221  Insert  the  module  ADD  to  add  the  loads  applied  to  substructure  2 to  the  load  vector  for 

substructure  1,  and  designate  the  output  as  PT02. 

222  Insert  the  module  EQUIV  to  equivalence  PT02  to  PGT. 

223  Delete  the  DMAP  statements  associated  with  the  Grid  Point  Singularity  Processor. 

224  Delete  the  module  SSG1  as  given  in  Rigid  Format  1. 

225  Insert  the  module  SSG1  with  the  calling  sequence  modified  to  remove  parts  not  associated 

with  directly  applied  loads.  Since,  for  this  particular  problem,  all  loads  were  applied 
in  Phase  I,  there  will  be  no  output  from  SSG1 . 

226  Insert  the  module  ADD  to  combine  the  load  vector  from  Phase  II  with  the  load  vectors 
generated  in  Phase  I,  and  designate  the  output  as  PGX. 

227  Insert  the  module  EQUIV  to  equivalence  PGX  to  PG.  The  data  block  PG  now  includes  all  loads 
from  both  Phase  I and  Phase  II,  and  will  be  used  as  input  to  Phase  III. 

228  Remove  SDR2  and  0FP  as  given  in  Rigid  Format  1. 

229  Insert  the  module  0UTPUT1  to  rewind  User  Tape  3 and  place  the  label  USERTP3  on  this  tape. 

The  user  must  arrange  to  have  a physical  tape  mounted  and  designated  as  INPT. 

230  Insert  the  module  PARTN  to  separate  that  part  of  the  solution  vector  UGV  associated 
with  substructure  1,  and  designate  the  output  as  ULV01 . 

231  Insert  the  module  0UTPUT1  to  write  the  partition  of  the  solution  vector  associated  with 
substructure  1 on  User  Tape  3. 

232  Insert  the  module  PARTN  to  separate  that  part  of  the  solution  vector  associated  with 
substructure  2,  and  designate  the  output  as  ULV02. 
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233  Insert  the  module  0UTPUT1  to  write  that  part  of  the  solution  vector  associated  with  substruc- 
ture 2 on  User  Tape  3.  This  will  place  the  solution  vectors  for  both  substructures  on  User 

Tape  3.  A second  tape  could  be  used  for  the  solution  vector  for  substructure  2 by  changing 
the  DMAP  statement  for  0UTPUT1 . 

234  Insert  the  module  SDR2  with  the  calling  sequence  modified  to  remove  those  parts  associated 
with  element  output. 

235  Insert  the  module  0FP  with  the  calling  sequence  modified  to  remove  those  parts  associated 
with  element  output. 

236  Remove  the  DMAP  statements  associated  with  the  preparation  of  the  deformed  structure  plots. 

237  Remove  the  statements  associated  with  ERR0R2. 

238  Remove  the  statements  associated  with  ERR0R4. 

239  End  of  ALTER  package. 

240  End  of  Executive  Control  Deck. 

241  Title  information  for  Phase  II  printed  output. 

242  Beginning  of  the  Bulk  Data  Deck. 

243) 

DMI  cards  used  to  define  the  null  matrix  KGG. 

244) 

245) 

DMI  cards  used  to  define  the  null  matrix  PGT. 

246) 

247  Definition  of  the  three  scalar  points  for  the  pseudostructure. 

248  End  of  NASTRAN  Data  Deck. 

Although  the  data  deck  shown  above  is  prepared  for  two  substructures , it  was  constructed 
in  such  a manner  that  it  could  be  easily  extended  to  more  than  two  substructures.  If  there  are 
more  than  two  substructures,  cards  similar  to  216  to  222,  232,  and  233  need  to  be  added  to  the 
NASTRAN  data  deck  for  each  additional  substructure. 

The  final  part  of  a substructure  analysis  is  to  perform  data  recovery  for  each  substructure 
of  interest.  These  runs  are  made  as  a restart  of  the  Phase  I runs.  Any  of  the  normal  rigid 
format  output  can  be  requested,  including  both  undeformed  and  deformed  structure  plots.  All  of 
the  output  will  be  in  terms  of  the  elements  and  grid  points  defined  in  the  Phase  I Bulk  Data 
Decks.  The  NASTRAN  Data  Deck  for  the  Phase  III  analysis  of  substructure  1 is  given  as  follows: 

301  ID  PHASE  THREE  $ SUBSTRUCTURE  1 
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302 

TIME 

2 

303 

APP 

DISP 

304 

S0L 

1,1 

305 

ALTER 

20,109 

306 

INPUTT1 

/, , , ,/C,N,-l/C,N,0/C,N,USERTP3  $ 

307 

INPUTT1 

/ULV,,,,/C,N,0  $ 

308 

ALTER 

112,117 

309 

ALTER 

127,138 

310 

ENDALTER 

311  (Include  Restart  Dictionary  from  Phase  I) 

312  CEND 

313  TITLE  = PHASE  THREE  - SUBSTRUCTURE  1 

314  DISP  = ALL 

315  ELF0RCE  = ALL 

316  0L0AD  = ALL 

317  SPCF0RCE  = ALL 

318  BEGIN  BULK 

319  (No  Bulk  Data) 

320  ENDDATA 

Comments  for  each  of  the  cards  are  as  follows: 

301  ID  card  is  first  card  of  the  NASTRAN  Data  Deck. 

302  TIME  card  is  required  in  the  Executive  Control  Deck. 

303  One  of  the  rigid  formats  will  be  used  for  this  problem. 

304  Rigid  Format  1,  Static  Analysis,  will  be  used  for  this  problem. 

305  Delete  all  parts  of  the  rigid  format,  except  the  data  recovery  modules. 

306  Insert  module  INPUTT1  to  rewind  and  check  the  label  on  User  Tape  3.  The  user  must 
arrange  to  have  User  Tape  3 mounted  and  designated  as  INPT. 

307  Insert  module  INPUTT1  to  read  the  solution  vector  for  substructure  1 from  User  Tape  3. 
The  solution  vector  is  designated  as  ULV  for  input  to  module  SDR1 . 

308) 

Remove  additional  DMAP  statements  not  associated  with  data  recovery  operations. 

309) 
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310  End  of  ALTER  package. 

311  Insert  the  Restart  Dictionary  punched  during  the  Phase  I run  of  substructure  1. 

312  End  of  Executive  Control  Deck. 

313  Title  information  for  printed  output  for  Phase  III. 

314  Request  printed  output  for  all  displacements  of  substructure  1. 

315  Request  printed  output  of  forces  for  all  elements  in  substructure  1. 

316  Request  printed  output  of  the  load  vector  for  substructure  1.  In  this  particular  case, 
no  output  will  result  because  no  loads  were  applied  to  substructure  1. 

317  Request  printed  output  for  all  nonzero  single-point  forces  of  constraint  on  substructure  1. 

318  Beginning  of  Bulk  Data  Deck. 

319  No  bulk  data  cards  should  be  included  in  the  Phase  III  run.  However,  the  BEGIN  BULK  and 
ENDDATA  cards  must  be  present. 

320  End  of  NASTRAN  Data  Deck. 

The  NASTRAN  data  deck  for  the  Phase  III  analysis  of  substructure  2 is  given  below. 

Comments  are  restricted  to  cards  that  are  different  from  those  presented  for  the  Phase  III 
run  of  substructure  1. 


350 

ID 

PHASE  THREE  $ SUBSTRUCTURE  2 

351 

TIME 

2 

352 

APP 

DISP 

353 

S0L 

1.1 

354 

ALTER 

20,109 

355 

INPUTT1 

/, , , ,/C,N,-l/C,N,0/C,N,USERTP3  $ 

356 

INPUTT1 

/ULV , , , ,/C,N,l  $ 

357 

ALTER 

112,117 

358 

ALTER 

127,138 

359 

ENDALTER 

360  (Include  Restart  Dictionary  from  Phase  I) 

361  CEND 

362  TITLE  = PHASE  THREE  - SUBSTRUCTURE  2 

363  DISP  = ALL 

364  ELF0RCE  = ALL 
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365  0L0AD  = ALL 

366  SPCF0RCE  = ALL 

367  BEGIN  BULK 

368  (No  Bulk  Data) 

369  ENDDATA 

Comments  are  as  follows: 

350  The  comment  following  the  dollar  sign  indicates  this  analysis  is  for  substructure  2. 

355  Insert  module  INPUTT1  to  rewind  User  Tape  3.  The  user  must  arrange  to  mount  User  Tape  3, 
if  it  is  not  already  mounted  as  a result  of  the  previous  run  on  substructure  1. 

356  Insert  module  INPUTT1  to  skip  over  the  solution  vector  for  substructure  1 on  User  Tape  3, 
and  read  the  solution  vector  for  substructure  2. 

365  The  request  for  printed  output  of  the  load  vectors  will  show  nonzero  loads  applied  to 
grid  points  3 and  4. 

1.10.2  Loads  and  Boundary  Conditions 

The  single  load  and  the  single  boundary  condition  for  the  sample  problem  in  Section  1.10.1 
were  introduced  in  Phase  I.  It  is  also  possible  to  introduce  loads  and  boundary  conditions  in 
Phase  II.  In  this  case,  the  loaded  and/or  constrained  degrees  of  freedom  must  be  included  in 
the  a-set  for  Phase  I,  so  they  will  be  a part  of  the  pseudostructure  in  Phase  II.  Loads  are 
applied  to  the  pseudostructure  in  Phase  II  with  the  SL0AD  card.  This  limits  the  type  of  load 
that  can  be  applied  in  Phase  II  to  directly  applied  loads.  Other  loading  conditions  depending 
on  element  properties  or  connection  data,  such  as  thermal  loads,  gravity  loads,  and  pressure 
loads,  must  be  applied  in  Phase  I.  Loads  may  be  introduced  in  both  Phases  I and  II,  as  the 
suggested  DMAP  sequence  will  add  contributions  to  the  load  vector  from  both  phases.  The  lack 
of  generality  for  the  application  of  loads  in  Phase  II  will  often  dictate  that  static  loads  be 
applied  in  Phase  I. 

The  loads  and  boundary  conditions  for  the  sample  problem  can  be  applied  in  Phase  II  if  the 
following  modifications  are  made  to  the  NASTRAN  Data  Decks  presented  in  Section  1.10.1. 

1.  Remove  card  116,  SPC  set  selection  for  Phase  I substructure  1. 

2.  Replace  card  118  as  shown  below  to  redefine  the  a-set  for  substructure  1. 
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3.  Replace  cards  121  and  12?  with  cards  121,  122,  and  122a  shown  below  to  redefine  the 
partitioning  vectors  for  substructure  1. 

4.  Card  128  is  not  required,  SPC  set  definition  for  substructure  1. 

5.  Remove  cards  165  and  166,  SPC  and  load  set  selection  for  Phase  I,  substructure  2. 

6.  Replace  card  168  as  shown  below  to  redefine  the  a-set  for  substructure  2. 

7.  Replace  cards  172  and  173  with  cards  172,  173,  and  173a  shown  below  to  redefine  the 
partitioning  vectors  for  substructure  2. 

8.  Cards  174,  175,  and  182  are  not  required,  load  definition  and  SPC  definition  for 
substructure  2. 

9.  Insert  cards  241a  and  241b  as  shown  below  after  card  241  in  the  Case  Control  Deck  for 
Phase  II  for  the  selection  of  the  boundary  conditions  and  loading  condition. 

10.  Replace  cards  243  and  245  as  shown  below  to  conform  to  new  size  for  pseudostructure. 

11.  Insert  uie  cards  246a  and  246b  as  shown  below  in  the  Bulk  Data  Deck  for  Phase  II  for 
definition  of  the  loading  condition  and  boundary  condition. 

12.  Replace  card  247  as  shown  below  to  modify  the  definition  of  the  pseudostructure  to 
contain  12  scalar  points. 


118 

ASET1 

126 

1 

3 

121 

DM  I 

El 

0 

2 

1 

1 

12 

1 

122 

DMI 

El 

1 

1 

1.0 

1.0 

1. 

,0 

1.0 

1.0 

122a 

+E11 

El 

1.0 

166 

ASET1 

126 

3 

4 

6 

172 

DMI 

E2 

0 

2 

1 

1 

12 

1 

173 

DMI 

E2 

1 

4 

1.0 

1.0 

1. 

,0 

1.0 

1.0 

173a 

+E21 

E2 

1.0 

1.0 

1.0 

1.0 

241a 

SPC  = 

201 

241b 

L0AD  = 

202 

243 

DMI 

KGG 

0 

6 

1 

2 

12 

12 

245 

DMI 

PGT 

0 

2 

1 

2 

12 

1 

246a 

SL0AD 

202 

5 

1000. 

8 

1000. 

246b 

SPC1 

201 

1 

2 

11 

247 

SP0INT 

1 

THRU 

12 

The  modified  partitioning 

matrix  with 

grid 

points  1,3, 

4,  and 

6 

in  the  a-set 

is  shown 

below. 
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PARTITIONING  MATRIX 


External 

Grid-Component 

Internal  Index 

Substructure  1 

Substructure  2 

1 

1-1 

2 

1-2 

3 

1-6 

4 

3-1 

3-1 

5 

3-2 

3-2 

6 

3-6 

3-6 

7 

4-1 

8 

4-2 

9 

4-6 

10 

6-1 

11 

6-2 

12 

6-6 

The  modified  partitioning  matrix  contains  twelve  scalar  points,  with  six  in  substructure  1, 
nine  in  substructure  2,  and  three  common  to  both  substructures . The  loads  are  now  located  at 
scalar  points  5 and  8,  as  indicated  on  card  24Ca.  The  single-point  constraints  are  located  at 
scalar  points  1,  2,  and  11,  as  indicated  on  card  246b.  The  modified  partitioning  vector  for 
substructure  1 indicates  there  are  twelve  degrees  of  freedom  in  the  pseudostructure,  and  that, 
beginning  with  the  first  scalar  point,  there  are  six  scalar  points  associated  with  substructure  1. 
The  modified  partitioning  vector  for  substructure  2 indicates  the  first  entry  is  associated  with 
scalar  point  4,  and  that  there  are  a total  of  nine  scalar  points  associated  with  substructure  2. 

If  multiple  loading  conditions  are  used  in  the  solution,  the  subcase  structure  must  be 
established  in  Phase  I.  In  order  to  perform  the  matrix  operations  in  Phase  II,  the  same  case 
control  structure  must  be  used  for  all  substructures.  This  means  that  the  same  number  of  sub- 
cases must  be  defined  for  each  substructure,  even  though  some  of  the  subcases  will  not  contain 
a load  selection  or  any  other  entries.  NASTRAN  will  generate  a null  column  in  the  load  matrix 
for  all  subcases  for  which  no  load  set  is  selected.  If  any  loads  are  applied  in  Phase  II,  the 
same  subcase  structure  must  be  used  in  Phase  II.  In  any  event,  the  subcase  structure  established 
in  Phase  I must  be  used  in  Phase  III.  The  contents  of  each  subcase  in  Phase  III  will  relate  to 
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output  selections,  rather  than  load  and  boundary  condition  selections. 

Consider  adding  two  additional  loading  conditions  to  the  sample  problem  in  Section  1.10.1. 
If  one  additional  loading  condition  were  applied  to  substructure  1,  identified  as  202,  and  one 
additional  loading  to  substructure  2,  identified  as  203,  the  subcase  structure  established  in 
Phase  I would  appear  as  follows: 


Substructure  1 

SPC  = 101 
SUBCASE  1 

SUBCASE  2 
L0AD  = 202 
SUBCASE  3 


Substructure  2 

SPC  = 201 
SUBCASE  1 
L0AD  = 201 
SUBCASE  2 

SUBCASE  3 
L0AD  = 203 


Load  case  202  would  have  to  be  defined  with  some  form  of  static  loading  in  the  Bulk  Data 
Deck  for  Phase  I of  substructure  1.  In  addition,  load  set  203  would  have  to  be  defined  with 
some  form  of  static  loading  in  the  Bulk  Data  Deck  for  Phase  I of  substructure  2. 

The  suggested  DMAP  sequence  for  the  sample  problem  in  Section  1.10.1  will  not  support 
multiple  boundary  conditions  in  Phase  I.  If  multiple  boundary  conditions  are  introduced  in 
Phase  I,  it  is  necessary  to  generate  a separate  partitioning  vector  for  use  in  Phase  II  for 
each  of  the  unique  boundary  conditions.  In  some  sense,  this  results  in  the  definition  of  a 
number  of  separate  problems  equal  to  the  number  of  unique  boundary  conditions.  Although  a DMAP 
sequence  could  be  developed  to  support  multiple  boundary  conditions  in  Phase  I,  it  is  not 
recommended  that  multiple  boundary  conditions  be  introduced  into  Phase  I. 

Multiple  boundary  conditions  may  be  introduced  in  Phase  II  without  any  difficulty. 

However,  in  order  to  handle  the  internal  looping  for  each  boundary  condition,  it  is  more 
convenient  if  the  loads  are  also  introduced  in  Phase  II.  As  indicated  earlier,  the  introduction 
of  loads  in  Phase  II  does  limit  the  manner  in  which  the  static  loads  can  be  defined.  If  the 
loads  and  boundary  conditions  are  introduced  in  Phase  II,  all  of  the  case  control  options  for 
combining  subcases,  including  symmetry  combinations,  may  be  used  in  the  usual  manner. 
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It  is  possible  to  introduce  the  loads  in  Phase  I and  multiple  boundary  conditions  in 
Phase  II.  However,  provision  must  be  made  to  generate  all  loading  conditions  in  Phase  I,  which 
will  automatically  take  place  if  one  subcase  is  defined  for  each  loading  condition  and  no 
boundary  conditions  are  mentioned  in  the  Phase  I Case  Control  Deck.  It  is  then  necessary  in 
Phase  II  to  partition  out  the  proper  columns  of  the  loading  matrix  for  each  loop  or  boundary 
condition  in  Phase  II.  This  requires  that  the  user  construct  the  proper  partitioning  vector 
for  each  boundary  condition.  Also,  appropriate  modifications  would  have  to  be  made  to  the 
suggested  DMAP  sequence  for  Phase  II. 

1.10.3  Dynamic  Analysis 

Substructuring  for  dynamic  analysis  is  performed  in  much  the  same  way  as  that  for  static 
analysis.  A suggested  NASTRAN  Data  Deck  for  use  in  Phase  I of  a Normal  Modes  Analysis  (Rigid 
Format  3)  is  shown  below: 

ID  PHASE  0NE  $ N0RMAL  M0DES 

TIME  2 

CHKPNT  YES 

APP  DISP 

S0L  3,0 

ALTER  75,112 

0UTPUT1  E10,KAA,MAA, ,//C,N,-l/C,N,0/C,N,USERTPl  $ 

ENDALTER 

CEND 

(Case  Control  Deck) 

BEGIN  BULK 

(Bulk  Data  Deck) 

ENDDATA 

Note  that  the  0UTPUT1  module  writes  the  mass  matrix,  as  well  as  the  stiffness  matrix  and 
partitioning  vector  on  User  Tape  1.  The  Case  Control  Deck  is  similar  to  the  Phase  I deck  for 
static  analysis.  It  must  include  a constraint  selection  if  the  boundary  conditions  are  applied 
in  Phase  I.  The  Bulk  Data  Deck  is  also  similar  to  that  used  in  Phase  I for  static  analysis.  In 
general,  it  includes  all  the  cards  associated  with  the  definition  of  the  model  and  the  DMI  cards 
for  the  definition  of  the  partitioning  vector.  It  will  also  include  cards  for  the  definition  of 
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the  a-set  and  other  constraint  cards  if  the  boundary  conditions  are  applied  in  Phase  I.  As  in 
static  analysis,  one  such  deck  must  be  prepared  for  each  substructure. 

The  suggested  NASTRAN  Data  Deck  for  Phase  II  of  Normal  Modes  Analysis  with  two  substructures 
is  shown  below: 


ID 

PHASE  TW0  $ N0RMAL  M0DES 

TIME 

2 

APP 

DISP 

S0L 

3,0 

ALTER 

1 

PARAM 

//C ,N,N0P/V ,N ,TRUE=-1  $ 

ALTER 

6,41 

INPUTT1 

/E01  ,KGG01 ,MGG01 , ,/C ,N ,-1/C ,N,1/C ,N,USERTP1  $ 

MERGE, 

, , ,KGG01  ,E01  ,/KGGT01  $ 

ADD 

KGG,KGGT01/KT01  $ 

EQUIV 

KT01 ,KGG/TRUE  $ 

MERGE, 

,,,MGG01 ,E01 ,/MGGTOl  $ 

ADD 

MGG,MGGT01/MT01  $ 

EQUIV 

MT01 ,MGG/TRUE  $ 

INPUTT1 

/E02.KGG02 ,MGG02 , ,/C ,N,-1/C ,N ,2/C ,N ,USERTP2  $ 

MERGE, 

, , , KGG02 , E02 , / KGGT 02  $ 

ADD 

KGG.KGGT02/KT02  $ 

EQUIV 

KT02.KGG/TRUE  $ 

MERGE, 

,,,MGG02,E02,/MGGT02  $ 

ADD 

MGG.MGGT02/MT02  $ 

EQUIV 

MT02.MGG/TRUE  $ 

ALTER 

50,54 

ALTER 

105,106 

0UTPUT1 

LAMA,,,, //C,N,-1/C,N, 0/C, N.USERTP3  $ 

PARTN 

PHIG,,E01/,PHIA01 ,,/C,N,l  $ 

0UTPUT1 

PHIA01 , , , ,//C,N,0/C ,N ,0/C ,N ,USERTP3  $ 

PARTN 

Pniu,  ,EG2/  ,PI1IAC2,  ,/C  ,N,1  $ 
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0UTPUT1  PHIA02, , , »//C,N,0/C,N,0/C,N,USERTP3  $ 

SDR2  CASECC ,CSTM,MPT ,DIT ,EQEXIN,SIL, , ,BGPDT, LAMA, QG, PHI G, ,/ ,0QG1 ,0PHIG, , ,/C,N,REIG  $ 

0FP  0PHIG ,0QG1 , , , ,//V ,N  ,CARDN0  $ 

ALTER  108,112 

ALTER  114,115 

ENDALTER 
CEND 

(Case  Control  Deck) 

BEGIN  BULK 

(Bulk  Data  Deck) 

ENDDATA 

The  Phase  II  NASTRAN  Data  Deck  for  Normal  Modes  Analysis  is  similar  to  that  used  for  Static 
Analysis.  The  following  comments  are  related  to  differences  in  the  two  decks: 

1.  Since  there  are  no  loads  associated  with  a normal  modes  analysis,  the  module  GP3  is 
not  executed. 

2.  The  same  operations  are  performed  on  the  mass  matrix  as  are  performed  for  the 
stiffness  matrix . 

3.  The  data  block  LAMA  (Eigenvalue  Summary)  is  written  as  the  first  data  block  on 
User  Tape  3.  This  is  followed  by  the  appropriate  partitions  of  the  eigenvectors 
for  each  of  the  substructures . 

4.  The  Case  Control  Deck  must  include  a method  selection  for  eigenvalue  extraction. 

5.  The  Bulk  Data  Deck  is  similar  to  that  used  in  static  analysis,  except  that  a null 
matrix  must  be  defined  for  the  mass  matrix,  instead  of  the  load  matrix,  and  an  EIGR 
card  must  be  included. 

In  dynamic  analysis,  the  a-set  will  include,  in  addition  to  all  points  on  the  boundary  of 
the  substructure,  a number  of  points  within  each  substructure  sufficient  to  define  the  dynamic 
response.  Since  all  active  degrees  of  freedom  along  interior  boundaries  must  be  included  in 
ua,  the  a-set  will  contain  more  degrees  of  freedom  than  are  needed  in  dynamic  analysis,  with 
a large  resulting  inefficiency  for  a very  small  gain  in  accuracy.  This  is  a serious  considera- 
tion because,  due  to  the  high  density  of  K , the  time  to  perform  most  of  the  significant  matrix 

aa 

operations  in  Phase  II  increases  nearly  as  the  cube  of  the  number  of  degrees  of  freedom  in  u^. 

a 

The  situation  can  be  greatly  improved  by  a second  stiffness  reduction  in  Phase  II,  in  which  ua 
is  partitioned  into  a set,  uc,  that  will  be  retained  in  dynamic  analysis,  and  a set,  u^,  that 
will  be  eliminated.  The  u^  set  includes  the  excess  degrees  of  freedom  on  the  interior  boundaries. 
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The  second  stiffness  reduction  in  Phase  II  is  defined  by  listing  the  members  of  the  set  that 
will  be  eliminated  on  0MIT  cards.  These  omitted  degrees  of  freedom  must  reference  the  scalar 
points  associated  with  the  pseudostructure. 

In  Phase  III  for  dynamics,  each  NASTRAN  substructure  is  restarted  with  the  partition  of  the 
Phase  II  solution  vector,  or  eigenvector,  for  each  substructure.  All  normal  data  reduction  pro- 
cedures may  then  be  applied.  In  dynamic  analysis,  Phase  III  can  be  omitted  if  output  requests 
are  restricted  to  the  response  quantities  for  the  scalar  points  of  the  pseudostructure.  In 
this  case,  the  output  and  partition  modules  can  be  omitted  from  the  Phase  II  runs,  as  their 
only  purpose  is  to  serve  as  input  for  the  Phase  III  runs. 

If  output  is  desired  for  dependent  response  quantities  or  element  stresses  and  forces, 
a Phase  III  run  must  be  made  for  each  substructure  of  interest.  The  suggested  NASTRAN  Data 
Deck  is  given  below  for  a Phase  III  dynamics  run: 

ID  PHASE  THREE  $ N0RMAL  M0DES 

TIME  2 

APP  DISP 

S0L  3,0 

ALTER  19,94 

INPUTT1  /LAMA,,, ,/C, N,-1/C,N,0/C,N,USERTP3  $ 

IN PUTT 1 /PHIA, , , ,/C,N,0  $ 

ALTER  113,120 

ENDALTER 

(Include  Restart  Dictionary  from  Phase  I) 

CEND 

(Case  Control  Deck) 

BEGIN  BULK 

(No  Bulk  Data) 

ENDDATA 

The  Phase  III  data  deck  for  Normal  Modes  Analysis  is  similar  to  that  used  for  Static 
Analysis.  The  first  reference  to  module  INPUTT1  is  to  read  the  data  block  LAMA,  which  is 
the  first  data  block  on  User  Tape  3.  The  second  reference  to  INPUTT1  is  to  read  the  proper 
partition  of  the  eigenvectors.  The  zero  parameter  at  the  end  of  the  statement  should  be 
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incremented  one  for  each  substructure  in  order  to  point  to  the  proper  eigenvector  partition. 

Substructuring  may  be  used  with  any  of  the  other  dynamics  rigid  formats.  The  NASTRAN  Data 
Decks  will  be  similar  to  those  used  for  Normal  Modes  Analysis.  All  dynamic  loads  must  be  applied 
in  Phase  II.  If  the  SUP0RT  card  is  needed  to  define  free  body  motions  for  the  structure  as  a 
whole,  it  must  be  included  in  Phase  II. 

1.10.4  DMAP  Loops  for  Phase  II 

The  suggested  DMAP  sequences  for  the  substructure  example  in  Section  1.10.1  uses  repeated 
blocks  of  code  for  each  substructure.  Cards  209  through  215  are  associated  with  input  for  sub- 
structure 1.  Cards  216  through  222  perform  the  same  operations  for  substructure  2.  Likewise, 
cards  230  and  231  are  associated  with  output  for  substructure  1,  and  cards  232  and  233  are 
associated  with  output  for  substructure  2.  If  a large  number  of  substructures  are  used,  it  is 
more  convenient  to  use  a DMAP  loop,  rather  than  repeating  blocks  of  code, 
structed  by  placing  a LABEL  statement  at  the  beginning  of  the  loop  and  an 
end  of  the  loop.  The  number  of  times  the  REPT  statement  must  be  executed 
constant. 

The  series  of  statements  represented  by  cards  209  through  222  can  be 
following  sequence  of  DMAP  operations: 

PARAM  //  C,N,N0P  / V,N,INP=1  $ 

LABEL  BL0CK1  $ 

INPUTT1  / E ,KGGA,PGA, , / C,N,-3  / V,N,INP  $ 

MERGE,  , , , KGGA , E , / KGGTA  $ 

ADD  KGG, KGGTA  / KTA  $ 

EQUIV  KTA, KGG  / TRUE  $ 

MERGE,  ,PGA,,,,E  / PGTA  / C,N,1  $ 

ADD  PGT,PGTA  / PTA  $ 

EQUIV  PTA,PGT  / TRUE  $ 

PARAM  //  C,N ,ADD  / V,N,INP  / V,N,INP  / C,N,1  $ 

REPT  BL0CK1  ,1  $ 

The  LABEL,  BL0CK1 , is  shown  at  the  beginning  of  the  loop,  and  the  REPT  statement  is  shown 
at  the  end.  The  integer  in  the  REPT  statement  is  set  to  one  less  than  the  number  of  substructures, 


DMAP  loops  are  con- 
REPT  statement  at  the 
is  set  by  an  integer 

replaced  with  the 
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which  in  this  case  is  one.  The  PARAM  statement  preceding  the  REPT  statement  is  used  to  increment 
the  second  parameter  of  INPUTT1  by  one  each  time  through  the  loop.  This  causes  the  information  to 
be  read  from  a different  tape  each  time  through  the  loop.  This  DMAP  loop  does  not  check  the  label 
before  reading  the  information  on  the  input  tape.  The  fact  that  the  same  names  are  used  for  the 
matrices  each  time  through  the  loop  does  not  cause  any  difficulty,  as  the  matrices  are  located  by 
their  position  on  the  tape,  rather  than  by  name. 

If  a DMAP  loop  is  used  for  the  input  sequence,  consideration  must  be  given  to  its  effect  on 
the  output  sequence.  Since  the  partitioning  vectors  were  not  saved  on  each  pass  through  the  DMAP 
loop  for  the  input  sequence,  it  is  necessary  to  recover  this  information  for  use  in  the  output 
sequence.  This  might  be  done  by  rerunning  INPUTT1  to  reread  the  partitioning  vectors  as  needed, 
or  perhaps  by  inserting  the  DMI  cards  for  the  partitioning  vectors  in  the  Bulk  Data  Deck  for 
Phase  II.  If  Phase  III  runs  are  not  required,  no  output  sequence  is  necessary. 

1.10.5  Identical  Substructures 

In  the  case  of  identical  substructures , the  substructuring  procedures  can  be  organized  to 
take  full  advantage  of  the  repetitive  parts.  The  substructures  only  have  to  appear  identical  in 
Phase  I.  The  loading  conditions  and  boundary  conditions  used  in  Phase  II  may  be  quite  different 
for  the  otherwise  identical  substructures.  The  Phase  I substructures  must  have  identical  geometry, 
including  the  global  coordinate  systems  used  on  the  boundary  grid  points. 

Only  a single  Phase  I run  is  made  for  each  group  of  identical  substructures.  Since  the  iden- 
tical substructures  will  be  coupled  in  different  ways  during  Phase  II,  a different  partitioning 

vector  must  be  generated  for  each  use  of  the  identical  substructures  in  Phase  II.  These  multiple 
partitioning  vectors  can  be  placed  on  the  same  output  tape  from  Phase  I,  which  also  contains  the 
single  set  of  structural  and  loading  matrices  for  the  group  of  identical  substructures . 

The  user  may  choose  to  make  one  or  more  Phase  III  runs  for  the  members  of  a group  of  identical 
substructures.  If  the  loading  conditions  and  boundary  conditions  are  also  identical  for  the  group 
of  identical  substructures,  a single  Phase  III  run  will  give  all  information  of  interest.  However, 
if  the  boundary  conditions  and/or  loading  conditions  are  different  for  the  various  members  of  the 

group  of  identical  substructures,  it  will  probably  be  desirable  to  make  a separate  Phase  III  run 

for  each  of  the  substructures  used  in  the  complete  structural  model. 
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The  use  of  identical  substructures  not  only  saves  time  in  computer  runs  for  Phase  I and 
perhaps  for  Phase  III,  but  also  substantially  reduces  the  effort  associated  with  the  preparation 
of  the  structural  model  in  the  Bulk  Data  Deck.  In  some  sense,  substructuri ng  procedures  with 
identical  substructures  can  be  thought  of  as  being  a form  of  data  generation.  Although  sub- 
structuring is  usually  used  because  of  problem  size,  it  may  be  desirable,  in  some  cases,  to  use 
substructuring  because  of  the  repetitive  nature  of  the  structure,  and  a consequent  saving  in 
data  generation  effort. 


1.10-25  (6/1/72) 


STRUCTURAL  MODELING 


Y 


© 

sw'LlJ 


© ©I  ©I  © © 

• uj  0 • 


, Substructure  1 


Substructure  Z 


© © © 
sz&v  LlI  j 0 * 

k — 4* — 4 

240“  240“ 


I©  ©I  © © 

; uj1  lj  ; y ^ 

u 4- — 4- 4 

240“  240“  240 : 


© 

□ 


E 

I 


"rid  Point  Numbers 
Element  Numbers 
30  x 106  psi 
500  in^ 


? - 1000  lbs 


FIGURE  1.  Substructure  Probier 
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2.1  GENERAL  DESCRIPTION  OF  DATA  DECK 

The  input  deck  begins  with  the  required  resident  operating  system  control  cards.  The  type 
and  number  of  these  cards  will  vary  with  the  installation.  Instructions  for  the  preparation  of 
these  control  cards  should  be  obtained  from  the  programming  staff  at  each  installation. 

The  operating  system  control  cards  are  followed  by  the  NASTRAN  Data  Deck,  which  consists  of 
the  following  three  sections: 

1.  Executive  Control  Deck 

2.  Case  Control  Deck 

3.  Bulk  Data  Deck 

In  some  cases,  the  NASTRAN  card  may  precede  the  Executive  Control  Deck.  The  NASTRAN  card 
is  used  to  change  the  default  values  for  certain  operational  parameters,  such  as  buffer  size  and 
machine  model  number.  The  NASTRAN  card  is  optional,  but,  if  present,  it  must  be  the  first  card 
of  the  NASTRAN  Data  Deck.  The  NASTRAN  card  is  a free-field  card  (similar  to  cards  in  the  Executive 
Control  Deck).  Its  format  is  as  follows: 

NASTRAN  keyword.|  = value,  keyword^  = value,  . . . 

The  most  frequently  used  keywords  are  as  follows: 

1.  BUFFSIZE  - Defines  the  number  of  words  in  a GIN0  buffer.  Usually  this  value  is 
standardized  at  any  particular  installation.  However,  the  desired  value  may  be 
different  than  the  default  value.  In  any  event,  related  runs,  such  as  restarts  and 
User  Master  File  runs,  must  use  the  same  BUFFSIZE  for  all  parts  of  the  runs. 

2.  C0NFIG  - Defines  the  model  number  of  the  configuration  for  use  in  timing  equations 
for  matrix  operations.  Entries  exist  for  the  following  configurations: 


MACHINE  C0NFIG  M0DEL  N0. 


IBM  360/370  0 (default)  91,95 

3 50 

4 65 

5 75 

6 85 

7 195 

9 155 

10  165 

CDC  6000  o (default)  6600 

6 6400 


The  machine  type  is  automatically  determined  by  NASTRAN.  If  the  model  number  is  the 
default,  the  CONFIG  keyword  is  not  needed  on  the  NASTRAN  card.  It  is  important  to 
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indicate  the  proper  configuration;  otherwise,  all  time-dependent  matrix  decisions  will 
be  incorrect.  Additional  information  for  the  NASTRAN  card  is  given  in  Section  6.3.1  of 
the  Programmer's  Manual. 

The  Executive  Control  Deck  begins  with  the  NASTRAN  ID  card  and  ends  with  the  CEND  card,  as 
indicated  in  Figure  1.  It  identifies  the  job  and  the  type  of  solution  to  be  performed.  It  also 
declares  the  general  conditions  under  which  the  job  is  to  be  executed,  such  as,  maximum  time 
allowed,  type  of  system  diagnostics  desired,  restart  conditions,  and  whether  or  not  the  job  is  to 
be  checkpointed.  If  the  job  is  to  be  executed  with  a rigid  format,  the  number  of  the  rigid  for- 
mat is  declared  along  with  any  alterations  to  the  rigid  format  that  may  be  desired.  If  Direct 
Matrix  Abstraction  is  used,  the  complete  DMAP  sequence  must  appear  in  the  Executive  Control  Deck. 
The  executive  control  cards  and  examples  of  their  use  are  described  in  Section  2.2. 

The  Case  Control  Deck  begins  with  the  first  card  following  CEND  and  ends  with  the  card  pre- 
ceeding  BEGIN  BULK,  as  indicated  in  Figure  1.  It  defines  the  subcase  structure  for  the  problem, 
makes  selections  from  the  Bulk  Data  Deck,  and  makes  output  requests  for  printing,  punching  and 
plotting.  A general  discussion  of  the  functions  of  the  Case  Control  Deck  and  a detail  description 
of  the  cards  used  in  this  deck  are  given  in  Section  2.3.  The  special  requirements  of  the  Case 
Control  Deck  for  each  rigid  format  are  discussed  in  Section  3. 

The  Bulk  Data  Deck  begins  with  the  card  following  BEGIN  BULK  and  ends  with  the  card  preceeding 
ENDDATA,  as  indicated  in  Figure  1.  It  contains  all  of  the  details  of  the  structural  model  and  the 
conditions  for  the  solution.  The  BEGIN  BULK  and  ENDDATA  cards  must  be  present  even  though  no  new 
bulk  data  is  being  introduced  into  the  problem  or  all  of  the  bulk  data  is  coming  from  an  alternate 
source,  such  as  User's  Master  File  or  user  generated  input.  The  format  of  the  BEGIN  BULK  card  is 
free  field.  The  ENDDATA  card  must  begin  in  column  1 or  2.  Generally  speaking  only  one  structural 
model  can  be  defined  in  the  Bulk  Data  Deck.  However,  some  of  the  bulk  data,  such  as  cards  associ- 
ated with  loading  conditions,  constraints,  direct  input  matrices,  transfer  functions  and  thermal 
fields  may  exist  in  multiple  sets.  All  types  of  data  that  are  available  in  multiple  sets  are 
discussed  in  Section  2.3.1.  Only  sets  selected  in  the  Case  Control  Deck  will  be  used  in  any 
particular  solution. 

Comment  cards  may  be  inserted  in  any  of  the  parts  of  the  NASTRAN  Data  Deck.  These  cards  are 
identified  by  a $ in  column  one.  Columns  2-72  may  contain  any  desired  text. 
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Except  for  the  IBM  360/370  series,  all  NASTRAN  data  cards  must  be  punched  using  the  character 
set  shown  in  the  table  below.  The  EBCDIC  character  set  may  be  used  on  the  IBM  360/370  series.  Any 
EBCDIC  characters  are  automatically  translated  into  the  character  set  shown  in  the  table  below.  The 
EBCDIC  character  card  punch  configurations  are  shown  in  parenthesis  for  the  five  characters  that 
differ  from  the  standard  character  set. 


Character 

Card  Punch(s) 

Character 

Card  Punch(s) 

EBCDIC  Punch(s) 

blank 

blank 

N 

11-5 

0 

0 

0 

11-6 

1 

1 

P 

11-7 

2 

2 

Q 

11-8 

3 

3 

R 

11-9 

4 

4 

S 

0-2 

5 

5 

T 

0-3 

6 

6 

U 

0-4 

7 

7 

V 

0-5 

8 

8 

w 

0-6 

9 

9 

X 

0-7 

A 

12-1 

Y 

0-8 

B 

12-2 

Z 

0-9 

C 

12-3 

$ 

11-3-8 

D 

12-4 

/ 

0-1 

E 

12-5 

+ 

12 

(12-6-8)* 

F 

12-6 

- 

11 

G 

12-7 

( 

0-4-8 

(12-5-8)* 

H 

12-8 

) 

12-4-8 

(11-5-8)* 

I 

12-9 

i 

4-8 

( 5-8  )* 

J 

11-1 

= 

3-8 

( 6-8  )* 

K 

11-2 

> 

0-3-8 

L 

11-3 

. 

12-3-8 

M 

11-4 

★ 

11-4-8 

*IBM  360,370  only. 
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Figure  1.  NASTRAN  data  deck. 
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2.2  EXECUTIVE  CONTROL  DECK 

The  format  of  the  Executive  control  cards  is  free  field.  The  name  of  the  operation  (e.g., 
CHKPNT)  begins  in  column  1 and  is  separated  from  the  operand  by  one  or  more  blanks.  The  fields  in 
the  operand  are  separated  by  commas,  and  may  be  integers  (Ki ) or  alphanumeric  (Ai ) as  indicated  in 
the  following  control  card  descriptions.  The  first  character  of  an  alphanumeric  field  must  be 
alphabetic  followed  by  up  to  7 additional  alphanumeric  characters.  Blank  characters  may  be  placed 
adjacent  to  separating  commas  if  desired.  The  individual  cards  are  described  in  Section  2.2.1 
and  examples  follow  in  Section  2.2.2. 

2.2.1  Executive  Control  Card  Descriptions 

ID  Al , A2  Required. 

Al , A2  --  Any  legal  alphanumeric  fields  chosen  by  the  user  for  problem  identification. 

RESTART  Al,  A2,  K1/K2/K3,  Required  for  Restart. 

Al , A2  — Fields  taken  from  ID  card  of  previously  checkpointed  problem. 

K1/K2/K3  --  Month/Day/Year  that  Problem  Tape  was  generated. 

The  complete  restart  dictionary  consists  of  this  card  followed  by  one  card  for  each  file 
checkpointed.  The  restart  dictionary  is  automatically  punched  when  operating  in  the  checkpoint 
mode.  All  subsequent  cards  are  continuations  of  this  logical  card. 

Each  continuation  card  begins  with  a sequence  number.  Each  type  of  continuation  card  will 
be  documented  separately. 

1.  Basic  continuation  card 

NO,DATABL0CK,FLAG=Y ,REEL=Z,FILE=W 

where:  NO  is  the  sequence  number  of  the  card.  The  entire  dictionary  must  be  in  sequence 

by  this  number. 

DATABL0CK  is  the  name  of  the  data  block  referenced  by  this  card. 

FLAG=Y  defines  the  status  of  the  data  block  where  Y = 0 is  the  normal  case  and  Y = 4 implies 
this  data  block  is  equivalenced  to  another  data  block.  In  this  case  (FLAG=4)  the  file 
number  points  to  a previous  data  block  which  is  the  “actual"  copy  of  the  data. 
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REEL==Z  specifies  the  reel  number  as  the  Problem  Tape  can  be  a multi -reel  tape.  Z = 1 is  the 
normal  case. 

FI LE=M  specifies  the  GIN0  (internal)  file  number  of  the  data  block  on  the  Problem  Tape.  A 
zero  value  indicates  the  data  block  is  purged.  For  example: 

1 , GPL ,FLAGS=0 ,REEL=1 ,FILE=7  says  data  block  GPL  occupies  file  7 of  reel  1. 

2, KGG,FLAGS=4,REEL=1 ,FILE=20  says  KGG  is  equivalenced  to  the  data  block  which  occupies 
file  20.  (Note  that  FLAGS=4  cards  usually  occur  in  at  least  pairs  as  the  equivalenced 
operation  is  at  least  binary). 

3, USETD,FLAGS=0,REEL=1 ,FILE=0  implies  USETD  is  purged. 

2.  Reentry  point  card: 

NO, REENTER  AT  DMAP  SEQUENCE  NUMBER  N 
where:  NO  is  the  sequence  number  of  the  card. 

N is  the  sequence  number  associated  with  the  DMAP  instruction  at  which  the  problem  will 
restart.  This  value  may  be  changed  by  adding  a final  such  card  (i.e.,  only  the  last  such 
card  is  operative).  This  may  be  necessary  when  restarting  from  a Rigid  Format  to  a DMAP 
sequence  (to  print  a matrix  for  example). 

There  are  four  types  of  restarts  Unmodified  Restart,  Modified  Restart,  Rigid  Format  Switch 
and  Pseudo  Modified  Restart.  The  function  of  the  reentry  point  is  different  in  each  case.  On 
an  unmodified  restart  the  program  continues  from  the  reentry  point.  On  a modified  restart  modules 
wmch  must  be  run  to  process  the  modified  data  but  which  are  ahead  of  the  reentry  point  are 
executed  first.  The  program  then  continues  from  the  reentry  point.  On  a Rigid  Format  Switch 
(going  from  a Rigid  Format  to  another)  the  reentry  point  is  meaningless  in  that  it  was  determined 
for  another  DMAP  sequence.  In  this  case  the  data  blocks  available  are  consulted  to  determine 
the  proper  sequence  of  modules  to  run.  A Pseudo  modified  restart  (defined  by  the  existence  of 
only  changes  to  output  producing  data  such  as  plotter  requests)  is  treated  like  a modified  restart. 
The  type  of  restart  is  implied  by  the  changes  made  in  the  NASTRAN  Data  Deck.  No  explicit  request 
for  a particular  kind  of  restart  is  required.  See  Section  3.1  for  additional  information. 
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3.  End  of  dictionary  card 

$ END  0F  CHECKPOINT  DICTIONARY 

This  card  is  simply  a comment  card  but  is  punched  to  signal  the  end  of  the  dictionary  for  user 
convenience.  The  program  does  not  need  such  a card.  Terminations  associated  with  non-NASTRAN 
failures  (operator  intervention,  maximum  time  etc.)  will  not  have  such  a card  punched. 

(JMF  K1 , K2  Required  when  using  User's  Master  File. 

K1  -«  User  specified  tape  identification  number  assigned  during  the  generation  of  the  User's 
Master  File. 

K2  — Problem  identification  number  assigned  during  generation  of  User's  Master  File. 

CHKPNT  A1  or  CHKPNT  A1 , A2  Optional . 

A1  — YES  if  problem  is  to  be  checkpointed,  N0  if  problem  is  not  to  be  checkpointed  - default 
is  N0. 

A2  — DISK  if  checkpoint  file  is  on  direct  access  device.  If  the  DISK  option  is  used,  the 
user  must  instruct  the  resident  operating  system  to  permanently  catalog  the  checkpoint 
f i 1 e . 

APP  A Required. 

A --  DISPLACEMENT  indicates  one  of  the  Displacement  Approach  rigid  formats. 

A --  HEAT  indicates  one  of  the  Heat  Transfer  Approach  rigid  formats. 

A --  DMAP  indicates  Direct  Matrix  Abstraction  Approach  (DMAP). 

SQL  K1  [,Ki]  or  SQL  An  [,Ki]  Required  when  using  a rigid  format  (see  Section  3.1  for  available 
options) . 

K1  --  Solution  number  of  Rigid  Format  (see  table  below  and  Section  3.1). 

Ki  --  Subset  numbers  for  solution  K1 , default  value  = 0.  (see  Section  3.1  for  the  allowable 
subsets.) 

An  --  Name  of  Rigid  Format  (see  table  below) 


Displacement  Approach  Rigid  Formats 
Kl  An 


1 STATICS 

2 INERTIA  RELIEF 

3 MODES  or  NORMAL  M0DES  or  REAL  EIGENVALUES 

4 DIFFERENTIAL  STIFFNESS 

5 BUCKLING 

6 PIECEWISE  LINEAR 

7 DIRECT  COMPLEX  EIGENVALUES 

8 DIRECT  FREQUENCY  RESPONSE 

9 DIRECT  TRANSIENT  RESPONSE 

10  M0DAL  COMPLEX  EIGENVALUES 

11  M0DAL  FREQUENCE  RESPONSE 

12  MODAL  TRANSIENT  RESPONSE 
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Heat  Transfer  Approach  Rigid  Formats 

K1  An 

1 STATICS 

3 STEADY  STATE 

9 TRANSIENT 

ALTER  K1 , K2  Optional. 

K1 , K2  --  First  and  last  DMAP  instructions  of  series  to  be  deleted  and  replaced  with  any 
following  DMAP  instructions. 

ALTER  K Optional. 

K --  Input  any  following  DMAP  instructions  after  statement  K. 

TIME  K Required. 

K --  Maximum  allowable  execution  time  in  minutes. 

ENDALTER  Required  when  using  ALTER. 

Indicates  end  of  DMAP  alterations. 
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DIAG  K Optional  request  for  diagnostic  output. 

K = 1 Dump  memory  when  non-preface  fatal  message  is  generated. 

K = 2 Print  File  Allocation  Table  (FIAT)  following  each  call  to  the  File  Allocator. 

K = 3 Print  status  of  the  Data  Pool  Dictionary  (DPD)  following  each  call  to  the  Data  Pool 

Housekeeper. 

K = 4 Print  the  Operation  Sequence  Control  Array  (0SCAR). 

K = 5 Print  BEGIN  time  on-line  for  each  functional  module. 

K = 6 Print  END  time  on-line  for  each  functional  module. 

K = 7 Print  eigenvalue  extraction  diagnostics  for  real  and  complex  determinant  methods. 

K = 8 Print  matrix  trailers  as  the  matrices  are  generated. 

K = 9 Suppress  echo  of  checkpoint  dictionary. 

K = 10  Use  alternate  nonlinear  loading  in  TRD.  (Replace  } by  -j  {Nn+-|  + Np  + } ) 

K = 11  Print  all  active  row  and  column  possibilities  for  decomposition  algorithms. 

K = 12  Print  eigenvalue  extraction  diagnostics  for  complex  inverse  power. 

K = 13  Print  open  core  length. 

K = 14  Print  the  Rigid  Format  (NASTRAN  S0URCE  PR0GRAM  C0MPILATI0N)  for  all  non- 

Restart  runs. 

K = 15  Trace  GIN0  0PEN/CL0SE  operations. 

K = 16  Trace  real  inverse  power  eigenvalue  extraction  operations. 

K = 17  Punch  the  DMAP  sequence  that  is  compiled. 

K = 18  Trace  Heat  Transfer  iterations. 

K = 19  Print  data  for  MPYAD  method  selection. 

K = 20  Generate  de-bug  printout  (For  NASTRAN  programmers  who  include  CALL  BUG  in 
their  subroutines). 

K = 21  Print  GP4  set  definition. 

K = 22  Print  GP4  degree  of  freedom  definition. 

K = 23-26  Not  used. 

K = 27  Input  File  Processor  (IFP)  table  dump. 

K = 28  Punch  the  link  specification  table  (Deck  XBSBD) . 

K = 29  Process  link  specification  table  update  deck. 

K = 30  Punch  alters  to  the  XSEMi  decks  (i  set  via  DIAG  1-15). 

K = 31  Print  link  specification  table  and  module  properties  list  data. 
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Multiple  options  may  be  selected  by  using  multiple  integers  separated  by  commas. 

Other  options  and  other  rules  associated  with  the  DIAG  card  which  primarily  concern  the 
programmer  can  be  found  in  Section  6.11.3  of  the  Programmer's  Manual. 

BEGINS  Required  when  using  DMAP  approach. 

Indicates  beginning  of  DMAP  sequence.  This  card  is  supplied  as  part  of  a Rigid  Format. 

ENDS  Required  when  using  DMAP  approach. 

Indicates  end  of  DMAP  sequence.  This  card  is  supplied  as  part  of  a Rigid  Format. 

UMFEDIT  Required  when  using  User's  Master  File  Editor  (see  Section  2.5) 
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CEND  Required 

Indicates  end  of  Executive  control  cards. 

The  ID  card  must  appear  first  and  CEND  must  be  the  last  card  of  the  Executive  Control  Deck. 
Otherwise  the  Executive  Control  card  groups  (RESTART  dictionary,  DMAP  sequence,  ALTER  packet)  can 
be  in  any  order. 


2.2.2  Executive  Control  Deck  Examples 

1.  Cold  start,  no  checkpoint,  rigid  format,  diagnostic  output. 


ID 

MYNAME,  BRIDGE23 

APP 

DISPLACEMENT 

S0L 

2,0 

TIME 

5 

DIAG 

1,2 

CEND 

start,  checkpoint,  rigid  format. 

ID 

PERS0NZZ,  SPACECFT 

CHKPNT 

YES 

APP 

DISPLACEMENT 

S0L 

1,3 

TIME 

15 

CEND 

3.  Restart,  no  checkpoint,  rigid  format.  The  restart  dictionary  indicated  by  the  brace  is 

automatically  punched  on  previous  run  in  which  the  CHKPNT  option  was  selected  by  the  user. 

ID  J0ESHM0E,  PR0JECTX 
RESTART  PERS0NZZ,  SPACECFT,  05/13/67, 

1,  XVPS,  FLAGS=0,  REEL=1 , FILE=6 

2,  REENTER  AT  DMAP  SEQUENCE  NUMBER  7 

3,  GPL,  FLAGS=0  REEL=1 , FILE=7 


$ END  OF  CHECKP0INT  DICTI0NARY 


APP 

DISPLACEMENT 

S0L 

3,3 

TIME 

10 

CEND 
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Cold  start,  no  checkpoint,  DMAP . User-written  DMAP  program  is  indicated  by  braces. 

ID  IAM007,  TRY  IT 

APP  DMAP 

BEGIN  $ 

(DMAP  statements  go  here} 

END  $ 

TIME  8 

CEND 


Restart,  checkpoint,  altered  rigid  format,  diagnostic  output. 

ID  G00DGUY,  NEATDEAL 

RESTART  BADGUY,  N0SH0W,  05/09/68, 

1,  XVPS,  FLAGS=0,  REEL=1 , FILE=6 

2,  REENTER  AT  DMAP  SEQUENCE  NUMBER  7 

3,  GPL,  FLAGS=0 , REEL=1 , FILE=7 


$ END  0F  CHECKP0INT  DICTI0NARY 


CHKPNT 

YES 

DIAG 

2,4 

APP 

DISPLACEMENT 

S0L 

3,3 

TIME 

15 

ALTER 

20 

MATPRN 

KGGX , , 

,,//  $ 

TABPT 

ENDALTER 

CEND 

GPST, , 

,,//  $ 
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2.3  CASE  CONTROL  DECK 
2.3.1  Data  Selection 

The  case  control  cards  that  are  used  for  selecting  items  from  the  Bulk  Data  Deck  are  listed 
below  in  functional  groups.  A detailed  description  of  each  card  is  given  in  Section  2.3.4.  The 
first  four  characters  of  the  mnemonic  are  sufficient  if  unique. 

The  following  case  control  cards  are  associated  with  the  selection  of  applied  loads  for  both 
static  and  dynamic  analysis: 

1.  DEF0RM  - selects  element  deformation  set. 

2.  DL0AD  - selects  dynamic  loading  condition. 

3.  DSC0EFFI  Cl  ENT  - selects  loading  increments  for  static  analysis  with  differential  stiff- 
ness . 

4.  L0AD  - selects  static  loading  condition. 

5.  N0NLINEAR  - selects  nonlinear  loading  condition  for  transient  response. 

6.  PLC0EFFI Cl  ENT  - selects  loading  increments  for  piecewise  linear  analysis. 

The  following  case  control  cards  are  used  for  the  selection  of  constraints: 

1.  AXISYMMETRIC  - selects  boundary  conditions  for  conical  shell  elements  or  specifies  the 
existence  of  fluid  harmonics  for  a hydroelastic  problem. 

2.  MPC  - selects  set  of  multipoint  constraints. 

3.  SPC  - selects  set  of  single-point  constraints. 

The  following  case  control  cards  are  used  for  the  selection  of  direct  input  matrices: 

1.  B2PP  - selects  direct  input  damping  matrices. 

2.  K2PP  - selects  direct  input  stiffness  matrices. 

3.  M2PP  - selects  direct  input  mass  matrices. 

4.  TFL  - selects  transfer  functions. 

The  following  case  control  cards  specify  the  conditions  for  dynamic  analyses: 

1.  CMETH0D  - selects  the  conditions  for  complex  eigenvalue  extraction. 

2.  FREQUENCY  - selects  the  frequencies  to  be  used  for  frequency  and  random  response  calcula- 
tions . 

3.  IC.  - selects  the  initial  conditions  for  direct  transient  response. 

4.  METH0D  - selects  the  conditions  for  real  eigenvalue  analysis. 

5.  RAND0M  - selects  the  power  spectral  density  functions  to  be  used  in  random  analysis. 
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6.  SDAMPING  - selects  table  to  be  used  for  determination  of  modal  damping. 

7.  TSTEP  - selects  time  steps  to  be  used  for  integration  in  transient  response  problems. 

The  following  case  control  cards  are  associated  with  the  use  of  thermal  fields: 

1.  TEMPERATURE (L0AD)  - selects  thermal  field  to  be  used  for  determining  equivalent  static 
loads . 

2.  TEMPERATURE (MATERIAL)  - selects  thermal  field  to  be  used  for  determining  material  pro- 
perties . 

3.  TEMPERATURE  - selects  thermal  field  for  determining  both  equivalent  static  loads  and 
materi  al  properti  es . 

2.3.2  Output  Selection 

Printer  output  requests  may  be  grouped  in  packets  following  0UTPUT  cards  or  the  individual 
requests  may  be  placed  anywhere  in  the  Case  Control  Deck  ahead  of  any  structure  plotter  or  curve 
plotter  requests.  Plotter  requests  are  described  in  Section  A.  The  case  control  cards  that  are 
used  for  output  selection  are  listed  below  in  functional  groups.  A detailed  description  of  each 
card  is  given  in  Section  2.3.4. 

The  following  cards  are  associated  with  output  control,  titling  and  bulk  data  echoes: 

1.  TITLE  - defines  a text  to  be  printed  on  first  line  of  each  page  of  output. 

2.  SUBTITLE  - defines  a text  to  be  printed  on  second  line  of  each  page  of  output. 

3.  LABEL  - defines  a text  to  be  printed  on  third  line  of  each  page  of  output. 

4.  LINE  - sets  the  number  of  data  lines  per  printed  page,  default  is  50  for  11 -inch  paper. 

5.  MAXLINES  - sets  the  maximum  number  of  output  lines,  default  is  20,000. 

6.  ECH0  - selects  echo  options  for  Bulk  Data  Deck,  default  is  a sorted  bulk  data  echo. 

The  following  cards  are  used  in  connection  with  some  of  the  specific  output  requests  for 
calculated  quantities: 

1.  SET  - defines  lists  of  point  numbers,  elements  numbers,  or  frequencies  for  use  in  output 
requests . 

2.  ^FREQUENCY  - selects  a set  of  frequencies  to  be  used  for  output  requests  in  frequency 
response  problems;  default  is  all  frequencies  used  in  the  calculations. 

3.  TSTEP  - selects  a set  of  time- steps  to  be  used  for  output  requests  in  transient  response 
problems. 


2.3-2 


CASE  CONTROL  DECK 


The  following  cards  are  used  to  make  output  requests  for  the  calculated  response  of  com- 
ponents in  the  S0LUTI0N  set  (components  in  the  direct  or  modal  formulation  of  the  general  K 
system)  for  dynamics  problems: 

1.  SACCELERATI0N  - requests  the  acceleration  of  the  independent  components  for  a selected 
set  of  points  or  modal  coordinates. 

2.  SDISPLACEMENT  - requests  the  displacements  of  the  independent  components  for  a selected 
set  of  points  or  modal  coordinates. 

3.  SVEL0CITY  - requests  the  velocities  of  the  independent  components  for  a selected  set  of 
points  or  modal  coordinates. 

4.  NLL0AD  - requests  the  nonlinear  loads  for  a selected  set  of  PHYSICAL  points  (grid  points 
and  extra  points  introduced  for  dynamic  analysis)  in  transient  response  problems. 

The  following  cards  are  used  to  make  output  requests  for  stresses  and  forces,  as  well  as  the 
calculated  response  of  degrees  of  freedom  used  in  the  model: 

1.  ELF0RCE  - requests  the  forces  in  a set  of  structural  elements. 

2.  STRESS  - requests  the  stresses  in  a set  of  structural  elements. 

3.  SPCF0RCES  - requests  the  single-point  forces  of  constraint  at  a set  of  points. 

4.  0L0AD  - selects  a set  of  applied  loads  for  output. 

5.  ACCELERATI0N  - requests  the  accelerations  for  a selected  set  of  PHYSICAL  points  (grid, 

scalar  and  fluid  points  plus  extra  points  introduced  for  dynamic  analysis). 

6.  DISPLACEMENT  - requests  the  displacements  for  a selected  set  of  PHYSICAL  points. 

7.  VEL0CITY  - requests  the  velocities  for  a selected  set  of  PHYSICAL  points. 

8.  HARMONICS  - controls  the  number  of  harmonics  that  will  be  output  for  requests  associated 

with  the  conical  shell  and  hydroelastic  problems. 

2.3.3  Subcase  Definition 

In  general,  a separate  subcase  is  defined  for  each  loading  condition.  In  statics  problems 
separate  subcases  are  also  defined  for  each  set  of  constraints.  In  complex  eigenvalue  analysis 
and  frequency  response  separate  subcases  are  defined  for  each  unique  set  of  direct  input  matrices. 
Subcases  may  be  used  in  connection  with  output  requests,  such  as  in  requesting  different  output 
for  each  mode  in  a real  eigenvalue  problem. 

The  Case  Control  Deck  is  structured  so  that  a minimum  amount  of  repetition  is  required. 

Only  one  level  of  subcase  definition  is  provided.  All  items  placed  above  the  subcase  level 
(ahead  of  the  first  subcase)  will  be  used  for  all  following  subcases,  unless  overridden  within  the 
individual  subcase. 
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In  static  problems,  provision  has  been  made  for  the  combination  of  the  results  of  several 
subcases.  This  is  convenient  for  studying  various  combinations  of  individual  loading  conditions 
and  for  the  superposition  of  solutions  for  symmetrical  and  anti  symmetrical  boundaries. 

Typical  examples  of  subcase  definition  are  given  following  a brief  description  of  the  cards 
used  in  subcase  definitions. 


The  following  case  control  cards  are  associated  with  subcase  definition: 

1.  SUBCASE  - defines  the  beginning  of  a subcase  that  is  terminated  by  the  next  subcase 
delimi ters  encountered. 

2.  SUBC0M  - defines  a combination  of  two  or  more  immediately  preceeding  subcases  in 
statics  problems.  Output  requests  above  the  subcase  level  are  used. 

3.  SUBSEQ  - must  appear  in  a subcase  defined  by  SUBC0M  to  give  the  coefficients  for  making 
the  linear  combination  of  the  preceeding  subcases. 

4.  SYM  - defines  a subcase  in  statics  problems  for  which  only  output  requests  within  the 
subcase  will  be  honored.  Primarily  for  use  with  symmetry  problems  where  the  individual 
parts  of  the  solution  may  not  be  of  interest. 

5.  SYMC0M  - defines  a combination  of  two  or  more  immediately  preceeding  SYM  subcases  in 
static  problems.  Output  requests  above  the  subcase  level  are  used. 

6.  SYMSEQ  - may  appear  in  a subcase  defined  by  SYMC0M  to  give  the  coefficient  for  making 
the  linear  combination  of  the  preceeding  SYM  subcases.  A default  value  of  1.0  is  used 
if  no  SYMSEQ  card  appears. 

7.  REP CASE  - defines  a subcase  in  statics  problems  that  is  used  to  make  additional  output 
requests  for  the  previous  real  subcase.  This  card  is  required  because  multiple  output 
requests  for  the  same  item  are  not  permitted  in  the  same  subcase.  Output  requests  above 
the  subcase  level  are  still  used. 

8.  M0DES  - repeats  the  subcase  in  which  it  appears  M0DES  times  for  eigenvalue  problems. 
Used  to  repeat  the  same  output  request  for  several  consecutive  modes. 

The  following  examples  of  Case  Control  Decks  indicate  typical  ways  of  defining  subcases: 

1.  Static  analysis  with  multiple  loads. 

0UTPUT 

DISPLACEMENT  = ALL 
MPC  = 3 

SUBCASE  1 
SPC  = 2 

TEMPERATURE (L0AD)  = 101 
L0AD  = 11 
SUBCASE  2 
SPC  = 2 
DEF0RM  = 52 
L0AD  = 12 
SUBCASE  3 
SPC  = 4 
L0AD  = 12 
SUBCASE  4 
MPC  = 4 
SPC  = 4 
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Four  subcases  are  defined  in  this  example.  The  displacements  at  all  grid  points  will  be  printed 
for  all  four  subcases.  MPC  = 3 will  be  used  for  the  first  three  subcases  and  will  be  overridden 
by  MPC  = 4 in  the  last  subcase.  Since  the  constraints  are  the  same  for  subcases  1 and  2 and  the 
subcases  are  contiguous,  the  static  solutions  will  be  performed  simultaneously.  In  subcase  1, 
thermal  load  101  and  external  load  11  are  internally  superimposed,  as  are  the  external  and  defor- 
mation loads  in  subcase  2.  In  subcase  4 the  static  loading  will  result  entirely  from  enforced 
displacements  of  grid  points. 

2.  Linear  combination  of  subcases. 


SPC  = 2 
0UTPUT 

SET  1 = 1 THRU  10,20,30 
DISPLACEMENT  = ALL 
STRESS  = 1 
SUBCASE  1 

L0AD  = 101 
0L0AD  = ALL 
SUBCASE  2 

L0AD  = 201 
0L0AD  = ALL 
SUBC0M  51 

SUBSEQ  = 1.0, 1.0 
SUBC0M  52 

SUBSEQ  = 2.5,1 .5 


Two  static  loading  conditions  are  defined  in  subcases  1 and  2.  SUBC0M  51  defines  the  sum  of  sub- 
cases 1 and  2.  SUBC0M  52  defines  a linear  combination  consisting  of  2.5  times  subcase  1 plus  1.5 
times  subcase  2.  The  displacements  at  all  grid  points  and  the  stresses  for  the  elements  numbers 
in  SET  will  be  printed  for  all  four  subcases.  In  addition,  the  nonzero  components  of  the  static 
load  vectors  will  be  printed  for  subcases  1 and  2. 


3.  Statics  problem  with  one  plane  of  symmetry. 

0UTPUT 

SET  1 = 1,11,21,31,51 
SET  2 = 1 THRU  10,  101  THRU  110 
DISPLACEMENT  = 1 
ELF0RCE  = 2 
SYM  1 

SPC  = 11 
L0AD  = 21 
0L0AD  = ALL 
SYM  2 

SPC  = 12 
L0AD  = 22 
SYMC0M  3 
SYMC0M  4 

SYMSEQ  1.0, -1.0 


Two  SYM  subcases  are  defined  in  subcases  1 and  2.  SYMC0M  3 defines  the  sum  and  SYMC0M  4 the 
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difference  of  the  two  SYM  subcases.  The  nonzero  components  of  the  static  load  will  be  printed 
for  subcase  1 and  no  output  is  requested  for  subcase  2.  The  displacements  for  the  grid  point 
numbers  in  set  1 and  the  forces  for  elements  in  set  2 will  be  printed  for  subcases  3 and  4. 


4.  Use  of  REPCASE  in  statics  problems. 

SET  1 = 1 THRU  10,  101  THRU  110,  201  THRU  210 
SET  2 = 21  THRU  30,  121  THRU  130,  221  THRU  230 
SET  3 = 31  THRU  40,  131  THRU  140,  231  THRU  240 
SUBCASE  1 
L0AD  =10 
SPC  = 11 

DISPLACEMENT  = ALL 
SPCF0RCE  = 1 
ELF0RCE  = 1 
REPCASE  2 

ELF0RCE  = 2 
REPCASE  3 

ELF0RCE  = 3 


This  example  defines  one  subcase  for  solution  and  two  subcases  for  output  control.  The  displace- 
ments at  all  grid  points  and  the  nonzero  components  of  the  single-point  forces  of  constraint 
along  with  forces  for  the  elements  in  SET  1 will  be  printed  for  SUBCASE  1.  The  forces  for  ele- 
ments in  SET  2 will  be  printed  for  REPCASE  2 and  the  forces  for  elements  in  SET  3 will  be  printed 
for  REPCASE  3. 

5.  Use  of  M0DES  in  eigenvalue  problems 


METH0D  = 2 
SPC  = 10 
SUBCASE  1 

DISPLACEMENT  = ALL 
STRESS  = ALL 
M0DES  = 2 
SUBCASE  3 

DISPLACEMENT  = ALL 


In  this  example  the  displacements  at  all  grid  points  will  be  printed  for  all  modes.  The  stresses 
in  all  elements  will  be  printed  for  the  first  two  modes. 


2.3.4  Case  Control  Card  Descriptions 

The  format  of  the  case  control  cards  is  free- field.  In  presenting  general  formats  for  each 
card  embodying  all  options,  the  following  conventions  are  used: 

1.  Upper-case  letters  must  be  punched  as  shown. 

2.  Lower-case  letters  indicate  that  a substitution  must  be  made. 

3.  Braces  { } indicate  that  a choice  of  contents  is  mandatory. 
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4.  Brackets  [ ] contain  an  option  that  may  be  omitted  or  included  by  the  user. 

5.  Under! ined  options  or  values  are  the  default  values. 

6.  Physical  card  consists  of  information  punched  in  columns  1 thru  72  of  a card.  Most 
case  control  cards  are  limited  to  a single  physical  card. 

7.  Logical  card  may  have  more  than  72  columns  with  the  use  of  continuation  cards. 

The  structure  plotter  output  request  packet  and  the  x-y  output  request  packet,  while  part  of 
the  Case  Control  Deck,  are  treated  separately  in  Sections  4.2  and  4.3,  respectively. 
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Case  Control  Data  Card  - ACCELERATI0N  - Acceleration  Output  Request. 


Description:  Requests  form  and  type  of  acceleration  vector  output. 


Format  and  Example(s): 


ACCELERATI0N 


( 50RT1  PRINT  REAL  \ 
l S0RT2 5 PUNCH  ’IMAG 
\ PHASE /_ 

ACCELERATI0N  = 5 


ACCELERATI0N(S0RT2 , PHASE)  = ALL 
ACCELERATI0N(S0RT1,  PRINT,  PUNCH,  PHASE) 


ALL 

n 

N0NE 


= 17 


Option 


Meani ng 


S0RT1 

S0RT2 

PRINT 


Output  will  be  presented  as  a tabular  listing  of  grid  points  for  each  load, 
frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  on  Transient  problems  (where  the  default  is  S0RT2). 

Output  will  be  presented  as  a tabular  listing  of  frequency  or  time  for  each  grid 
point.  S0RT2  is  available  only  in  Transient  and  Frequency  Response  problems. 

The  printer  will  be  the  output  media. 


PUNCH 


The  card  punch  will  be  the  output  media. 


REAL  or  Requests  real  and  imaginary  output  on  Frequency  Response  problems. 

I MAG 


PHASE 

ALL 

n 


N0NE 


Requests  magnitude  and  phase  (0.0°  < phase  < 360.0°)  on  Frequency  Response 
problems. 

Accelerations  for  all  points  will  be  output. 

Set  identification  of  a previously  appearing  SET  card.  Only  accelerations  of 
points  whose  identification  numbers  appear  on  this  SET  card  will  be  output 
(Integer  > 0). 

Accelerations  for  no  points  will  be  output. 


Remarks : 1.  Both  PRINT  and  PUNCH  may  be  requested. 

2.  Acceleration  output  is  only  available  for  Transient  and  Frequency  Response  problems. 

3.  On  a Frequency  Response  problem  any  request  for  S0RT2  output  causes  all  output  to 
be  S0RT2. 

4.  ACCELERATI0N  = N0NE  allows  overriding  an  overall  output  request. 
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Case  Control  Data  Card  AXISYMMETRIC  - Conical  Shell  Boundary  Conditions  or  Hydroelastic  Harmonics. 


Description:  Selects  boundary  conditions  for  axi symmetric  shell  problem  or  specifies  the  existence 

of  fluid  harmonics  for  hydroelastic  problems. 


Format  and  Example(s): 

( SINE  ) 

AXISYMMETRIC  = < C0SINE > 
( FLUID  ) 

AXISYMMETRIC  = C0SINE 


Option 

SINE 

C0SINE 

FLUID 


Meaning 

Sine  boundary  conditions  will  be  used. 
Cosine  boundary  conditions  will  be  used. 
Existence  of  fluid  harmonics. 


Remarks:  1.  This  card  is  required  and  used  for  conical  shell  problems. 


2.  If  this  card  is  used  for  hydroelastic  problems,  at  least  one  harmonic  must  be 
specified  on  the  AXIF  card. 

3.  See  Section  1.3.6  of  User's  Manual  for  a discussion  of  the  conical  shell  problem. 

4.  See  Section  1.7.1  of  User's  Manual  for  a discussion  of  the  hydroelastic  formulation. 

5.  The  sine  boundary  condition  will  constrain  components  1,  3,  and  5 at  every  ring  for 
the  zero  harmonic. 

6.  The  cosine  boundary  condition  will  constrain  components  2,  4 and  6 at  every  ring 
the  zero  harmonic. 

7.  SPC  and  M PC  case  control  cards  may  also  be  used  to  effect  additional  constraints. 
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Case  Control  Data  Card  B2PP  - Direct  Input  Damping  Matrix  Selection. 


Description:  Selects  a direct  input  damping  matrix. 


Format  and  Example(s): 

B2PP  = name 
B2PP  = BDMIG 
B2PP  = B2PP 


Option 

name 


BCD  name  of  [B?L] 
PP 


Meani ng 

matrix  that  is  input  on  the  DMIG  or  DMIAX  bulk  data  card. 


Remarks : 1 . 

2. 


B2PP  is  used  only  in  dynamics  problems. 

DMIG  and  DMIAX  matrices  will  not  be  used  unless  selected. 
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Case  Control  Data  Card  CMETH0D  - Complex  Eigenvalue  Extraction  Method  Selection. 

Description:  Selects  complex  eigenvalue  extraction  data  to  be  used  by  module  CEAD. 

Format  and  Example (s): 

CMETH0D  = n 
CMETH0D  = 77 

Qpti on  Meaning 

n Set  identification  of  EIGC  (and  EIGP)  card  (Integer  > 0). 

Remarks : Eigenvalue  extraction  data  must  be  selected  when  extracting  complex  eigenvalues 

using  Functional  Module  CEAD. 
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Case  Control  Data  Card  DEF0RM  - Element  Deformation  Static  Load. 

Description:  Selects  the  Element  Deformation  Set  to  be  applied  to  the  structural  model. 

Format  and  Example(s): 

DEF0RM  = n 

DEF0RM  = 27 

Option  Meani  nq 

n Set  identification  of  DEF0RM  cards  (Integer  > 0). 

Remarks:  1.  DEF0RM  bulk  data  cards  will  not  be  used  unless  selected  in  the  Case  Control  Deck. 

2.  DEF0RM  is  only  applicable  in  statics,  inertia  relief,  differential  stiffness,  and 
buckling  problems. 

3.  The  total  load  applied  will  be  the  sum  of  external,  (L0AD) , thermal  (TEMP(L0AD) ) , 
element  deformation  (DEF0RM)  and  constrained  displacement  loads  (SPC). 

4.  Static,  thermal  and  element  deformation  loads  should  have  unique  identification 
numbers. 
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Case  Control  Data  Card  DISPLACEMENT  - Displacement  Output  Request. 


Descri ption : Requests  form  and  type  of  displacement  vector  output. 


Format  and  Example (s): 


DISPLACEMENT 


DISPLACEMENT  = 5 

DISPLACEMENT(REAL)  = ALL 
DISPLACEMENT(S0RT2,  PUNCH,  REAL)  = ALL 


Option 

S0RT1 

S0RT2 

PRINT 

PUNCH 

REAL  or 
I MAG 

PHASE 

ALL 

N0NE 

n 

Remarks: 


Output  will  be  presented  as  a tabular  listing  of  grid  points  for  each  load, 
frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  on  Transient  problems  (where  the  default  is  S0RT2). 

Output  will  be  presented  as  a tabular  listing  of  frequency  or  time  for  each 
grid  point.  S0RT2  is  available  only  in  Transient  and  Frequency  Response 
problems . 

The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

Requests  real  and  imaginary  output  on  Complex  Eigenvalue  or  Frequency  Response 
problems . 

Requests  magnitude  and  phase  (0.0°  < phase  < 360.0°)  on  Complex  Eigenvalue  or 
Frequency  Response  problems. 

Displacements  for  all  points  will  be  output. 

Displacements  for  no  points  will  be  output. 

Set  identification  of  previously  appearing  SET  card.  Only  displacements  of 
points  whose  identification  numbers  appear  on  this  SET  card  will  be  output 
(Integer  > 0). 


1.  Both  PRINT  and  PUNCH  may  be  requested. 

2.  On  a Frequency  Response  problem  any  request  for  S0RT2  causes  all  output  to  be  S0RT2. 

3.  VECT0R  and  PRESSURE  are  alternate  forms  and  are  entirely  equivalent  to  DISPLACEMENT. 

4.  DISPLACEMENT  = N0NE  allows  overriding  an  overall  output  request. 
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Case  Control  Data  Card  DL0AD  - Dynamic  Load  Set  Selection. 


Description:  Selects  the  dynamic  load  to  be  applied  in  a Transient  or  Frequency  Response  problem. 


Format  and  Example(s) : 

DL0AD  = n 
DL0AD  = 73 

Option  Meaning 

n Set  identification  of  a DL0AD,  RL0AD1 , RL0AD2,  TL0AD1 , or  TL0AD2  card 

(Integer  > 0). 


Remarks : 


1.  The  above  loads  will  not  be  used  by  NASTRAN  unless  selected  in  Case  Control. 

2.  RL0AD1  and  RL0AD2  may  only  be  selected  in  a Frequency  Response  problem. 

3.  TL0AD1  and  TL0AD2  may  only  be  selected  in  a Transient  Response  problem. 


2.3-14 


CASE  CONTROL  DECK 


Case  Control  Data  Card  DSC0EFFICIENT  - Differential  Stiffness  Coefficient  Set. 


Description:  Selects  the  coefficient  set  for  a Differential  Stiffness  problem. 


Format  and  Example(s): 
DSC0EFFICIENT  = j DEFAULT  | 
DSC0EF  = 15 
DSC0EF  = DEFAULT 


Option 

DEFAULT 

n 


Meaning 

A single  default  coefficient  of  value  1.0. 

Set  identification  of  DSFACT  card  (Integer  > 0). 


Remarks:  1 . 

2. 


DSFACT  cards  will  not  be  used  unless  selected. 

DSC0EFFICIENT  must  appear  in  the  2nd  Subcase  of  a differential  stiffness  problem. 


2.3-15 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  ECH0  - Bulk  Data  Echo  Request. 
Description:  Requests  echo  of  bulk  data  deck. 

Format  and  Example(s): 


ECH0  = < 

S0RT 
) UNS0RT 
I B0TH 
{ N0NE 

ECH0  = 

B0TH 

ECH0  = 

S0RT,  Ul 

Option 

S0RT 

UNS0RT 

B0TH 

N0NE 

Remarks: 

1.  If 

Meani ng 

Sorted  echo  will  be  printed. 

Unsorted  echo  will  be  printed. 

Both  sorted  and  unsorted  echo  will  be  printed. 

No  echo  will  be  printed. 

no  ECH0  card  appears  a sorted  echo  will  be  printed. 

2.  If  CHKPNT  YES  a sorted  echo  will  be  printed  unless  ECH0  = N0NE. 


2.3-16  (3/1/71) 


CASE  CONTROL  DECK 


Case  Control  Data  Card  ELF0RCE  - Element  Force  Output  Request. 
Description:  Requests  form  and  type  of  element  force  output. 
Format  and  Example(s): 


/ S0RT1 

PRINT 

REAL  \ 

S0RT2’ 

PUNCH’ 

IMAG 

LV 

PHASE  / 

ELF0RCE 


ELF0RCE  = ALL 

ELF0RCE(REAL,  PUNCH,  PRINT)  = 17 
ELF0RCE  = 25 


Option 

S0RT1 

S0RT2 

PRINT 

PUNCH 

REAL  or 
I MAG  - 

PHASE 

ALL 

N0NE 

n 


Meani ng 

Output  will  be  presented  as  a tabular  listing  of  elements  for  each  load, 
frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  on  Transient  problems  (where  the  default  is  S0RT2). 

Output  will  be  presented  as  a tabular  listing  of  frequency  or  time  for  each 
element  type.  S0RT2  is  available  only  in  Transient  and  Frequency  Response 
problems . 

The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

Requests  real  and  imaginary  output  on  Complex  Eigenvalue  or  Frequency  Response 
problems . 

Requests  magnitude  and  phase  (0.0°  < phase  < 360.0°)  on  Complex  Eigenvalue  or 
Frequency  Response  problems. 

Forces  for  all  elements  will  be  output. 

Forces  for  no  elements  will  be  jutput. 

Set  identification  of  a previously  appearing  SET  card.  Only  forces  of  elements 
whose  identification  numbers  appear  on  this  SET  card  will  be  output  (Integer  > 0). 


Remarks:  1.  Both  PRINT  and  PUNCH  may  be  requested. 

2.  ALL  cannot  be  used  in  a Transient  problem. 

3.  On  Frequency  Response  problems  any  request  for  S0RT2  output  causes  all  output  to  be 
S0RT2. 

4.  F0RCE  is  an  alternate  form  and  is  entirely  equivalent  to  ELF0RCE. 

5.  ELF0RCE  = N0NE  allows  overriding  an  overall  request. 


2.3-17 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  ELSTRESS  - Element  Stress  Output  Request. 


Description:  Requests  form  and  type  of  element  stress  output. 


Format  and  Example (s): 


ELSTRESS 


S0RT1  PRINT  REAL 


S0RT2’  PUNCH’ 


IMAG 
PHASE  / 


ELSTRESS  = 5 

ELSTRESS  = ALL 

ELSTRESS (S0RT1 , PRINT,  PUNCH,  PHASE)  = 15 


Option 

S0RT1 

S0RT2 

PRINT 


Meaning 

Output  will  be  presented  as  a tabular  listing  of  elements  for  each  load, 
frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  on  Transient  problems  (where  the  default  is  S0RT2). 

Output  will  be  presented  as  a tabular  listing  of  frequency  or  time  for  each 
element  type.  S0RT2  is  available  only  in  Transient  and  Frequency  Response 
problems. 

The  printer  will  be  the  output  media. 


PUNCH 


The  card  punch  will  be  the  output  media. 


REAL  or 
IMAG 

PHASE 

ALL 

n 


N0NE 


Requests  real  and  imaginary  printout  on  Complex  Eigenvalue  or  Frequency  Response 
problems . 

Requests  magnitude  and  phase  (0.0°  < phase  < 360.0°)  on  Complex  Eigenvalue  or 
Frequency  Response  problems. 

Stresses  for  all  elements  will  be  output. 

Set  identification  of  a previously  appearing  SET  card  (Integer  >0).  Only 
stresses  for  elements  whose  identification  numbers  appear  on  this  SET  card  will 
be  output. 

Stress  for  no  elements  will  be  output. 


Remarks : 1.  Both  PRINT  and  PUNCH  may  be  requested. 

2.  ALL  cannot  be  used  in  a Transient  problem. 

3.  On  a Frequency  Response  problem  any  request  for  S0RT2  output  causes  all  output  to 
be  S0RT2. 


4.  STRESS  is  an  alternate  form  and  is  entirely  equivalent  to  ELSTRESS. 

5.  ELSTRESS  = N0NE  allows  overriding  an  overall  output  request. 


2.3-18 


CASE  CONTROL  DECK 


Case  Control  Data  Card  F0RCE  - Element  Force  Output  Request. 


Description:  Requests  form  and  type  of  element  force  output. 


Format  and  Example (s): 


F0RCE 


/ S0RT1 

PRINT 

REAL  \ 

1 S0RT2  ’ 

PUNCH’ 

I MAG  1 

_V 

PHASE/ 

F0RCE  = ALL 

F0RCE(REAL , PUNCH,  PRINT)  = 17 

F0RCE  = 25 


Option 


Meaning 


S0RT1  Output  will  be  presented  as  a tabular  listing  of  elements  for  each  load, 

frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  on  Transient  problems  (where  the  default  is  S0RT2). 


S0RT2  Output  will  be  presented  as  a tabular  listing  of  frequency  or  time  for  each 

element  type.  S0RT2  is  available  only  in  Transient  and  Frequency  Response 
problems . 


PRINT 

PUNCH 

REAL  or 
I MAG 

PHASE 

ALL 

n 

N0NE 


The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

Requests  real  and  imaginary  printout  on  Complex  Eigenvalue  or  Frequency  Response 
problems . 

Requests  magnitude  and  phase  (0.0°  < phase  < 360.0°)  on  Complex  Eigenvalue  or 
Frequency  Response  problems. 

Forces  for  ALL  elements  will  be  output. 

Set  identification  of  a previously  appearing  SET  card.  Only  forces  whose  element 
identification  numbers  appear  on  this  SET  card  will  be  output  (Integer  >0). 

Forces  for  no  elements  will  be  output. 


Remarks : 1.  Both  PRINT  and  PUNCH  may  be  requested. 

2.  ALL  cannot  be  used  in  a Transient  problem. 

3.  On  Frequency  Response  problems  any  request  for  S0RT2  output  causes  all  output  to  be 
S0RT2. 

4.  ELF0RCE  is  an  alternate  form  and  is  entirely  equivalent  to  F0RCE. 

5.  F0RCE  = N0NE  allows  overriding  an  overall  request. 


2.3-19 


NAbTRAN  DATA  DECK 


Case  Control  Data  Card  FREQUENCY  - Frequency  Set  Selection 


Description:  Selects  the  set  of  frequencies  to  be  solved  in  Frequency  Response  problems. 


Format  and  Example(s): 

FREQUENCY  = n 
FREQUENCY  = 17 

Option  Meaning 

n Set  identification  of  a FREQ,  FREQ1  or  FREQ2  type  card  (Integer  > 0). 


Remarks : 1 . 

2. 


The  FREQ,  FREQ1  or  FREQ2  cards  will  not  be  used  unless  selected  in  Case  Control. 
A frequency  set  selection  is  required  for  a Frequency  Response  problem. 


CASE  CONTROL  DECK 


Case  Control  Data  Card  HARM0NICS  - Harmonic  Printout  Control. 


Description:  Controls  number  of  harmonics  output  in  axisymmetric  shell  or  axisymmetric  fluid  problems. 


Format  and  Example (s): 


HARMONICS 


Option 

ALL 

N0NE 

n 


Meaning 

All  Harmonics  will  be  output. 

No  Harmonics  will  be  output. 

Available  harmonics  up  to  and  including  n will  be  output  (Integer^  0). 


Remarks: 


If  no  HARM0NICS  card  appears  in  Case  Control,  only  0 harmonic  output  will  be  printed. 


2.3-21  (3/1/71) 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  K - Transient  Initial  Condition  Set  Selection. 
Description:  To  select  the  initial  conditions  for  Direct  Transient  problems. 

Format  and  Example(s): 


IC  = n 
IC  = 17 


Option  Meaning 

n Set  identification  of  TIC  card  (Integer  > 0). 


Remarks : 1 . 

2. 


TIC  cards  will  not  be  used  (hence  no  initial  conditions)  unless  selected  in  Case 
Control . 

Initial  conditions  are  not  allowed  in  a Modal  Transient  problem. 


2.3-22 


CASE  CONTROL  DECK 


Case  Control  Data  Card  K2PP  - Direct  Input  Stiffness  Matrix  Selection. 

Description:  Selects  a direct  input  stiffness  matrix. 

Format  and  Example (s): 

K2PP  = name 
K2PP  = KDMIG 
K2PP  = K2PP 

Option  Meaning 

pj 

name  BCD  name  of  a [Kpp  matrix  that  is  input  on  the  DMIG  or  DMIAX  bulk  data  card. 

Remarks : 1.  K2PP  is  used  only  in  dynamics  problems. 

2.  DMIG  and  DMIAX  matrices  will  not  be  used  unless  selected. 


2.3-23  (9/1/70) 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  LABEL  - Output  Label . 

Description:  Defines  a BCD  label  which  will  appear  on  the  third  heading  line  of  each  page  of 

NASTRAN  printer  output. 

Format  and  Example(s): 

LABEL  = { Any  BCD  data  } 

LABEL  = STEVEN  E.  WALL’S  PROBLEM 


Remarks:  1. 

LABEL  appearing  at  the  subcase  level  will  label  output  for  that  subcase  only. 

2. 

LABEL  appearing  before  all  subcases  will  label  any  outputs  which  are  not  subcase 
dependent. 

3. 

If  no  LABEL  card  is  supplied,  the  label  line  will  be  blank. 

4. 

LABEL  information  is  also  placed  on  NASTRAN  plotter  output  as  applicable. 

2.3-24 


CASE  CONTROL  DECK 


Case  Control  Data  Card  LINE  - Data  Lines  Per  Page. 

Description:  Defines  the  number  of  data  lines  per  printed  page. 

Format  and  Example(s): 

line  .{?} 

LINE  = 35 


Option 

n 


Meaning 

Number  of  data  lines  per  page  (Integer  > 0). 


Remarks:  1 . 

2. 


If  no  LINE  card  appears,  50  is  used. 

For  11  inch  paper,  50  is  recommended;  for  8-1/2  inch  paper,  35  is  recommended. 


2.3-25  (7/1/70) 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  L0AD  - External  Static  Load  Set  Selection. 

Description:  Selects  the  external  static  load  set  to  be  applied  to  the  structural  model. 


Format  and  Example(s): 

L0AD  = n 
L0AD  = 15 


Qpti on  Meani ng 

n Set  identification  of  at  least  one  external  load  card  and  hence  must  appear  on  at 

least  one  F0RCE,  F0RCE1 , F0RCE2,  M0MENT,  M0MENT1 , M0MENT2,  GRAV,  PL0AD,  PL0AD2 , 
RF0RCE,  PRESAX,  F0RCEAX , M0MAX , SL0AD,  or  L0AD  card  (Integer  >0). 


Remarks : 1.  The  above  static  load  cards  will  not  be  used  by  NASTRAN  unless  selected  in  Case 

Control . 


2.  A GRAV  card  cannot  have  the  same  set  identification  number  as  any  of  the  other 
loading  card  types.  If  it  is  desired  to  apply  a gravity  load  along  with  other  static 
loads,  a L0AD  bulk  data  card  must  be  used. 

3.  L0AD  is  only  applicable  in  statics,  inertia  relief,  differential  stiffness,  buckling, 
and  piecewise  linear  problems. 

4.  The  total  load  applied  will  be  the  sum  of  external  (L0AD),  thermal  (TEMP(L0AD) ) , 
element  deformation  (DEF0RM)  and  constrained  displacement  (SPC)  Loads. 

5.  Static,  thermal  and  element  deformation  loads  should  have  unique  set  identification 
numbers . 


2.3-26 


CASE  CONTROL  DECK 


Case  Control  Data  Card  M2PP  - Direct  Input  Mass  Matrix  Selection. 

Description:  Selects  a direct  input  mass  matrix. 

Format  and  Example (s): 

M2PP  = name 
M2PP  = MDMIG 
M2PP  = M2PP 

Option  Meaning 

name  BCD  name  of  a [Mp°]  matrix  that  is  input  on  the  DMIG  or  DMIAX  bulk  data  card. 

Remarks : 1.  M2PP  is  supported  only  in  dynamics  problems. 

2.  DMIG  and  DMIAX  matrices  will  not  be  used  unless  selected. 


2.3-27  (9/1/70) 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  MAXLINES  - Maximum  Number  of  Output  Lines. 
Description:  Sets  the  maximum  number  of  output  lines  to  a given  value. 

Format  and  Example(s): 


MAXLINES  = 

| 20000  / 

/ n \ 

MAXLINES  = 50000 


Option  Meaning 

n Maximum  number  of  output  lines  which  the  user  wishes  to  allow  (Integer  > 0). 


Remarks : 

1.  Any  time  this  number  is  exceeded,  NASTRAN  will  terminate  thru  PEXIT. 

2.  This  does  not  override  any  system  MAXLINES  parameters  such  as  those  on  J0B  cards  or 
space  requests. 


2.3-28 


CASE  CONTROL  DECK 


Case  Control  Data  Card  METHOD  - Real  Eigenvalue  Extraction  Method  Selection. 

Description:  Selects  the  Real  Eigenvalue  Parameters  to  be  used  by  the  READ  module. 

Format  and  Example(s): 

METH0D  = n 
METHOD  = 33 

Option  Meani ng 

n Set  identification  number  of  an  EIGR  card  (normal  modes  or  modal  formulation)  or 

an  EIGB  card  (buckling).  (Integer  > 0) 

Remarks:  An  eigenvalue  extraction  method  must  be  selected  when  extracting  real  eigenvalues 

using  Functional  Module  READ. 


2.3-29 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  M0DES  - Duplicate  Case  Control. 

Description:  Repeats  case  control  M0DES  times  - to  allow  control  of  output  in  eigenvalue 

problems. 


Format  and  Example(s): 

M0DES  = n 
M0DES  = 1 

Option  Meaning 

n Number  of  modes,  starting  with  the  first  and  proceeding  sequentially  upward, 

for  which  the  case  control  or  subcase  control  is  to  apply.  (Integer  > 0). 


Remarks : 1.  This  card  can  be  illustrated  by  an  example.  Suppose  stress  output  is  desired  for  the 
first  five  modes  only  and  Displacements  only  thereafter.  The  following  example  would 
accomplish  this: 

SUBCASE  1 
M0DES  = 5 
0UTPUT 

STRESS  = ALL 
SUBCASE  6 
0UTPUT 

DISPLACEMENTS  = ALL 
BEGIN  BULK 

2.  The  M0DES  card  causes  the  results  for  each  eigenvalue  to  be  considered  as  a separate, 
successively  numbered  subcase,  beginning  with  the  subcase  number  containing  the  M0DES 
card. 

3.  If  the  M0DES  card  is  not  used,  eigenvalue  results  are  considered  to  be  a part  of  a 
single  subcase.  Hence,  any  output  requests  for  the  single  subcase  will  apply  for 
all  eigenvalues. 


4.  All  eigenvectors  with  mode  numbers  greater  than  the  number  of  records  in  Case 
Control  are  printed  with  the  descriptors  of  the  last  Case  Control  record.  For 
example,  to  suppress  all  printout  for  modes  beyond  the  first  three,  the  following 
Case  Control  deck  could  be  used: 


SUBCASE  1 
M0DES  = 3 

DISPLACEMENTS  = ALL 
SUBCASE  4 

DISPLACEMENTS  = N0NE 
BEGIN  BULK 


2.3-30  (3/1/71) 


CASE  CONTROL  DECK 


Case  Control  Data  Card  MPC  - Multipoint  Constraint  Set  Selection. 

Description:  Selects  the  multipoint  constraint  set  to  be  applied  to  the  structural  model. 

Format  and  Example(s): 

MPC  = n 
MPC  = 17 

Option  Meani  ng 

n "n"  is  the  set  identification  of  a Multipoint-Constraint  Set  and  hence  must 

appear  on  at  least  one  MPC  or  MPCADD  card.  (Integer  > 0). 

Remarks : MPC  or  MPCADD  cards  will  not  be  used  by  NASTRAN  unless  selected  in  Case  Control. 


2.3-31 


NASTRAN  DATA  DECK 

Case  Control  Data  Card  NLL0AD  - Nonlinear  Load  Output  Request. 

Description:  Requests  form  and  type  of  nonlinear  load  output  for  Transient  problems 

Format  and  Example(s): 

«*»  * ■ ti 

NLL0AD  = ALL 


Option 

Meaning 

PRINT 

The  printer  will  be  the  output  media. 

PUNCH 

The  card  punch  will  be  the  output  media. 

ALL 

Nonlinear  loads  for  all  solution  points  will  be  output. 

N0NE 

Nonlinear  loads  will  not  be  output. 

n 

Set  identification  of  previously  appearing  SET  card.  (Integer 
linear  loads  for  points  whose  identification  numbers  appear  on 
will  be  output. 

> 0) 
this 

Remarks : 

1. 

Nonlinear  loads  are  output  only  in  the  solution  (D  or  H)  set. 

2. 

The  output  will  have  a S0RT2  format. 

3. 

Both  PRINT  and  PUNCH  may  be  used. 

4. 

NLL0AD  = N0NE  allows  overriding  an  overall  output  request. 

. Only  non- 
SET  card 


2.3-32 


CASE  CONTROL  DECK 


Case  Control  Data  Card  N0NLINEAR  - Nonlinear  Load  Set  Selection. 
Description:  Selects  nonlinear  load  for  transient  problems. 

Format  and  Example (s): 

N0NLINEAR  = n 
N0NLINEAR  L0AD  SET  = 75 

Option  Meaning 

n Set  identification  of  N0LINi  cards  (Integer  > 0) 

Remarks : N0LINi  cards  will  not  be  used  unless  selected  in  Case  Control. 


2.3-33 


N AST RAN  DATA  DECK 


Case  Control  Data  Card  0FREOUENCY  - Output  Frequency  Set. 

Description:  Selects  from  the  solution  set  of  frequencies  a subset  for  output  requests. 

Format  and  Example (s): 

0FREQUENCY  = j ^=-  j 

0FREQUENCY  = ALL 
0FREQUENCY  SET  = 15 


Option 

ALL 


Meaning 

Output  for  all  frequencies  will  be  printed  out. 

Set  identification  of  previously  appearing  SET  card.  (Integer  > 0).  Output  for 
frequencies  closest  to  those  given  on  this  SET  card  will  be  output. 


Remarks : 0FREQUENCY  is  defaulted  to  ALL  if  it  is  not  supplied. 


2.3-34 


CASE  CONTROL  DECK 


Case  Control  Data  Card  0L0AD  - Applied  Load  Output  Request 


Description:  Requests  form  and  type  of  applied  load  vector  output. 


Format  and  Example(s): 


0L0AD 


S0RT1  PRINT  REAL 
S0RT2’  PUNCH9  IMAG 

PHASE  'J 


ALL 

n 

N0NE 


0L0AD  = ALL 

0L0AD ( S0RT1 , PHASE)  = 5 


Option 

S0RT1 

S0RT2 

PRINT 

PUNCH 

REAL  or 
IMAG 

PHASE 

ALL 

N0NE 

n 


Meani ng 

Output  will  be  presented  as  a tabular  listing  of  grid  points  for  each  load, 
frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  on  Transient  problems  (where  the  default  is  S0RT2). 

Output  will  be  presented  as  a tabular  listing  of  frequency  or  time  for  each 
grid  point.  S0RT2  is  available  only  in  Transient  and  Frequency  Response 
problems . 

The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

Requests  real  and  imaginary  output  on  Complex  Eigenvalue  or  Frequency  Response 
problems . 

Requests  magnitude  and  phase  (0.0°  < phase  < 360.0°)  on  Complex  Eigenvalue  or 
Frequency  Response  problems. 

Applied  loads  for  all  points  will  be  output.  (S0RT1  will  only  output  nonzero 
values). 

Applied  loads  for  no  points  will  be  output. 

Set  identification  of  previously  appearing  SET  card.  Only  loads  on  points 
whose  identification  numbers  appear  on  this  SET  card  will  be  output  (Integer  > 0). 


Remarks: 


1.  Both  PRINT  and  PUNCH  may  be  requested. 

2.  On  a Frequency  Response  problem  any  request  for  S0RT2  causes  all  output  to  be  S0RT2. 

3.  In  a Statics  problem  a request  for  S0RT2  causes  loads  at  all  points  (zero  and  non- 
zero) to  be  output. 

4.  0L0AD  = N0NE  allows  overriding  an  overall  output  request. 


2.3-35 


N AST RAN  DATA  DECK 


Case  Control  Data  Card  0UTPUT  - Output  Packet  Delimiter. 

Description:  Delimits  the  various  output  packets,  structure  plotter,  curve  plotter,  and 

printer/punch. 


Format  and  Example(s): 


0UTPUT 


PL0T  \ 

XY0UT 

XYPL0T/ 


0UTPUT 

0UTPUT(PL0T ) 
0UTPUT (XY0UT ) 


Option 

No  qualifier 
PL0T 

XY0UT  or 
XYPL0T 


Meaning 

Beginning  of  printer  output  packet  - this  is  not  a required  card. 

Beginning  of  structure  plotter  packet.  This  card  must  preceed  all  structure 
plotter  control  cards. 

Beginning  of  curve  plotter  packet.  This  card  must  precede  all  curve  plotter 
control  cards.  XYPL0T  and  XY0UT  are  entirely  equivalent. 


Remarks : 

1.  The  structure  plotter  packet  and  the  curve  plotter  packet  must  be  at  the  end  of  the 
Case  Control  Deck.  Either  may  come  first. 

2.  The  delimiting  of  a printer  packet  is  completely  optional. 


2.3-36 


CASE  CONTROL  DECK 


Case  Control  Data  Card  PLC0EFFICIENT  - Piecewise  Linear  Coefficient  Set. 

Description:  Selects  the  coefficient  set  for  Piecewise  Linear  problems. 

Format  and  Example (s): 

PLC0EFFICIENT  = |DEF^ULT| 

PLC0EFFICIENT  = DEFAULT 
PLC0EFFICIENT  = 25 

Option  Meaning 

DEFAULT  A single  default  coefficient  of  value  1.0. 

n Set  identification  of  PLFACT  card  (Integer  > 0). 

Remarks:  PLFACT  cards  will  not  be  used  unless  selected. 


2.3-37 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  PL0TID  - Plotter  Identification. 


Description:  Defines  BCD  identification  which  will  appear  on  the  first  frame  of  any 

NASTRAN  plotter  output. 


Format  and  Example(s): 

PL0TID  = { Any  BCD  data  } 

PL0TID  = MSC  - BLDG.  125  B0X  91  - - RETURN  T0  MACNEAL-SCHWENDLER  C0RP. 


Remarks : 1.  PL0TID  must  appear  before  the  0UTPUT(PL0T)  or  0UTPUT(XY0UT)  cards. 


2.  The  presence  of  PL0TID  causes  a special  header  frame  to  be  plotted  with  the  supplied 
identification  plotted  several  times.  This  allows  easy  identification  of  NASTRAN 
plotter  output. 

3.  If  no  PL0TID  card  appears,  no  ID  frame  will  be  plotted. 

4.  The  PL0TID  header  frame  will  not  be  generated  for  the  table  plotters. 


2.3-38 


CASE  CONTROL  DECK 


Case  Control  Data  Card  PRESSURE  - Hydroelastic  Pressure  Output  Request. 


Descri ption:  Requests  form  and  type  of  displacement  and  hydroelastic  pressure  vector  output. 


Format  and  Example(s): 


PRESSURE 


/ S0RT1 

PRINT 

REAL  \ 

S0RT2’ 

PUNCH’ 

I MAG 

\ 

PHASE  / 

PRESSURE  = 5 

PRESSURE(IMAG)  = ALL 

PRESSURE (S0RT2,  PUNCH,  REAL)  = ALL 


Option 

S0RT1 

S0RT2 

PRINT 

PUNCH 

REAL  or 
IMAG 

PHASE 

ALL 


Meaning 

Output  will  be  presented  as  a tabular  listing  of  grid  points  for  each  load, 
frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  on  Transient  problems  problems  (where  the  default  is  S0RT2) . 

Output  will  be  presented  as  a tabular  listing  of  frequency  or  time  for  each 
grid  point.  S0RT2  is  available  only  in  Transient  and  Frequency  Response 
problems . 

The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

Requests  real  and  imaginary  output  on  Complex  Eigenvalue  or  Frequency  Response 
problems. 

Requests  magnitude  and  phase  (0.0°  < phase  < 360.0°)  on  Complex  Eigenvalue  or 
Frequency  Response  problems. 

Displacements  and  pressures  for  all  points  will  be  output. 


N0NE  Displacements  and  pressures  for  no  points  will  be  output. 

n Set  identification  of  previously  appearing  SET  card.  Only  displacements  and 

pressures  of  points  whose  identification  numbers  appear  on  this  SET  card  will  be 
output  (Integer  > 0). 


Remarks : 1 . 

2. 

3. 

4. 


Both  PRINT  and  PUNCH  may  be  requested. 

On  a Frequency  Response  problem  any  request  for  S0RT2  causes  all  output  to 
DISPLACEMENT  and  VECT0R  are  alternate  forms  and  are  entirely  equivalent  to 
PRESSURE  = N0NE  allows  overriding  an  overall  output  request. 


be  S0RT2. 
PRESSURE. 


2.3-38a  (9/1/70) 


CASE  CONTROL  DECK 


Case  Control  Data  Card  RAND0M  - Random  Analysis  Set  Selection 

Description:  Selects  the  RANDPS  and  RANDTi  cards  to  be  used  in  Random  Analysis. 

Format  and  Example(s): 

RAND0M  = n 
RAND0M  = 177 

Option  Meaning 

n Set  identification  of  RANDPS  and  RANDTi  cards  to  be  used  in  RAND0M  analys 

(Integer  > 0). 


Remarks: 


1.  RANDPS  cards  must  be  selected  to  do  Random  Analysis. 

2.  RANDPS  must  be  selected  in  the  first  subcase  of  the  current  loop.  RANDPS  may  not 
reference  subcases  in  a different  loop. 


2.3-39  (4/1/73) 


N AST RAN  DATA  DECK 


Case  Control  Data  Card  REPCASE  - Repeat  Case  Subcase  Delimiter. 
Description:  Delimits  and  identifies  a repeated  subcase. 

Format  and  Example (s) : 

REPCASE  n 

REPCASE  137 


Option 

Meaning 

n 

Subcase  number  (Integer  >1). 

Remarks:  1. 

"n"  must  be  strictly  increasing  (i.e.  greater  than  all  previous  subcase  set  identi 
fi cation  numbers). 

2. 

This  case  will  only  re-output  the  previous  real  case.  This  allows  additional  set 
speci  fi  cation . 

3.  REPCASE  may  only  be  used  in  Statics  or  Inertia  Relief. 

4.  One  or  more  repeated  subcases  (REPCASEs)  must  immediately  follow  the  subcase 
(SUBCASE)  to  which  they  refer.  (See  example  4 in  Section  2.3.3). 


2.3-40  (7/1/70) 


CASE  CONTROL  DECK 


Case  Control  Data  Card  SACCELERATI0N  - Solution  Set  Acceleration  Output  Request 


Description:  Requests  form  and  type  of  solution  set  acceleration  output. 


Format  and  Example(s): 


SACCELERATI0N 


S0RT1 

S0RT2’ 


PRINT  REAL  \ 
PUNCH  * IMAG 

PHASE  L 


SACCELERATI0N  = ALL 
SACCELERATI0N(PUNCH , IMAG)  = 142 


Option  Meaning 

S0RT1  Output  will  be  presented  as  a tabular  listing  of  grid  points  for  each  load, 

frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  on  Transient  problems  (where  the  default  is  S0RT2). 

S0RT2  Output  will  be  presented  as  a tabular  listing  of  frequency  or  time  for  each 

grid  point  (or  mode  number).  S0RT2  is  available  only  in  Transient  and  Frequency 
Response  problems. 

PRINT  The  printer  will  be  the  output  media. 

PUNCH  The  card  punch  will  be  the  output  media. 

REAL  or  Requests  real  and  imaginary  output  on  Frequency  Response  problems. 

IMAG 

PHASE  Requests  magnitude  and  phase  (0.0°  < phase  < 360.0°)  on  Frequency  Response 

problems. 

ALL  Acceleration  for  all  solution  points  (modes)  will  be  output. 

N0NE  Acceleration  for  no  solution  points  (modes)  will  be  output. 

n Set  identification  of  a previously  appearing  SET  card.  Only  accelerations  of 

points  whose  identification  numbers  appear  on  this  SET  card  will  be  output 
(Integer  > 0) 


Remarks : 1.  Both  PRINT  and  PUNCH  may  be  requested. 

2.  Acceleration  output  is  only  available  for  Transient  and  Frequency  Response  problems. 

3.  On  a Frequency  Response  problem  any  request  for  S0RT2  output  causes  all  output  to 
be  S0RT2. 

4.  SACCELERATI0N  = N0NE  allows  overriding  an  overall  output  request. 


2.3-41 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  SDAMPING  - Structural  Damping. 

Description:  Selects  table  which  defines  damping  as  a function  of  frequency  in  Modal  Formulation 

problems . 

Format  and  Example (s): 

SDAMPING  = n 
SDAMPING  = 77 

Option  Meaning 

n Set  identification  of  a TABDMP1  table  (Integer  > 0). 

Remarks : If  SDAMPING  is  not  used  BHH  = [0]. 


2.3-42 


CASE  CONTROL  DECK 


Case  Control  Data  Card  SDISPLACEMENT  - Solution  Set  Displacement  Output  Request. 
Description:  Requests  form  and  type  of  solution  set  displacement  output. 


Format  and  Example(s): 


SDISPLACEMENT 


/ S0RT1 

PRINT 

REAL  \ 

WT2’ 

PUNCH’ 

IMflG 

LV 

PHASE/- 

SDISPLACEMENT  = ALL 

SDISPLACEMENT(S0RT2,  PUNCH,  PHASE)  = N0NE 


Opti on  Meani ng 

S0RT1  Output  will  be  presented  as  a tabular  listing  of  grid  points  for  each  load, 

frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  on  Transient  problems  (where  the  default  is  S0RT2). 

S0RT2  Output  will  be  presented  as  a tabular  listing  of  frequency  or  time  for  each 

grid  point  (or  mode  number).  S0RT2  is  available  only  in  Transient  and  Frequency 
Response  problems. 

PRINT  The  printer  will  be  the  output  media. 

PUNCH  The  card  punch  will  be  the  output  media. 

REAL  or  Requests  real  and  imaginary  output  on  Complex  Eigenvalue  or  Frequency  Response 

I MAG  problems. 

PHASE  Requests  magnitude  and  phase  (0.0°  < phase  < 360.0°)  on  Complex  Eigenvalue  or 

Frequency  Response  problems. 

ALL  Displacements  for  all  points  (modes)  will  be  output. 

N0NE  Displacements  for  no  points  (modes)  will  be  output. 

n Set  identification  of  previously  appearing  SET  card.  Only  displacements  of 

points  whose  identification  numbers  appear  on  this  SET  card  will  be  output 
(Integer  > 0). 


Remarks:  1.  Both  PRINT  and  PUNCH  may  be  requested. 

2.  On  a Frequency  Response  problem  any  request  for  S0RT2  causes  all  output  to  be  S0RT2. 

3.  SVECT0R  is  an  alternate  form  which  is  entirely  equivalent  to  SDISPLACEMENT. 

4.  SDISPLACEMENT  = N0NE  allows  overriding  an  overall  output  request. 


2.3-43 


NASTRAN  DATA  DECK 


Case  Control 

Data  Card  SET  - Set  Definition  Card. 

Descri  pti  on : 

1)  Lists  identification  numbers  (point  or  element)  for  output  requests. 

2)  Lists  the  frequencies  for  which  output  will  be  printed  in  Frequency  Response 
Problems . 

Format  and  Example(s) 


1)  SET  n = 

{i1[,i2,  i3  THRU  14  EXCEPT  i 5 , ig,  i?,  ig  THRU  ig]} 

SET  77  = 

5 

SET  88  = 

5,  6,  7,  8,  9,  10  THRU  55  EXCEPT  15,  16,  77, 
78,  79,  100  THRU  300 

SET  99  = 

1 THRU  100000 

2)  SET  n = 

{rl  £’  r2’  r3 ’ r4^} 

SET  101  : 

= 1.0,  2.0,  3.0 

SET  105  * 

= 1.009,  10.2,  13.4, 
14.0,  15.0 

Opti on 

Meani ng 

n 

Set  identification  (Integer  >0).  Any  set  may  be  redefined  by  reassigning  its 
identification  number.  Sets  inside  SUBCASE  delimiters  are  local  to  the  SUBCASE. 

i-j  , i^  etc. 

Element  or  point  identification  number  at  which  output  is  requested.  (Integer  > 0) 
If  no  such  identification  number  exists,  the  request  is  ignored. 

i 3 THRU  i4 

Output  at  set  identification  numbers  i^  thru  i^  (i^  > i^). 

EXCEPT 

Set  identification  numbers  following  EXCEPT  will  be  deleted  from  output  list  as 
long  as  they  are  in  the  range  of  the  set  defined  by  the  immediately  preceding 
THRU. 

r-j , r2  etc. 
Remarks : 

Frequencies  for  output  (Real  > 0.0).  The  nearest  solution  frequency  will  be  out- 
put. EXCEPT  and  THRU  cannot  be  used. 

1.  A SET  card  may  be  more  than  one  physical  card.  A comma  (,)  at  the  end  of  a physical 
card  signifies  a continuation  card.  Commas  may  not  end  a set. 

2.  Set  identification  numbers  following  EXCEPT  within  the  range  of  the  THRU  must  be  in 
ascending  order. 


2.3-44  (4/1/73) 


CASE  CONTROL  DECK 


Case  Control  Data  Card  SPC  - Single-Point  Constraint  Set  Selection. 

Description  : Selects  the  single-point  constraint  set  to  be  applied  to  the  structural  model. 

Format  and  Example(s): 

SPC  = n 
SPC  = 10 


Option  Meaning 

n Set  identification  of  a single-point  constraint  set  and  hence  must  appear  on  a 

SPC,  SPC1  or  SPCADD  card  (Integer  > 0). 

Remarks : SPC,  SPC1  or  SPCADD  cards  will  not  be  used  by  NASTRAN  unless  selected  in  Case  Control. 


2.3-45 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  SPCF0RCES  - Single-Point  Forces  of  Constraint  Output  Request. 


Description:  Requests  form  and  type  of  Single-Point  Force  of  constraint  vector  output. 


Format  and  Example 
SPCF0RCES  ( 


S0RT1  PRINT  REAL  \ 
S0RT2’  PUNCH’  IMAG  j 
PHASE/ 


ALL 

n 

N0NE 


SPCF0RCES  = 5 

SPCF0RCES (S0RT2 , PUNCH,  PRINT,  IMAG)  = ALL 
SPCF0RCES(PHASE)  = N0NE 


Option 

S0RT1 

S0RT2 

PRINT 

PUNCH 

REAL  or 
IMAG 

PHASE 

ALL 

N0NE 

n 


Meaning 

Output  will  be  presented  as  a tabular  listing  of  grid  points  for  each  load, 
frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  on  Transient  problems  (where  the  default  is  S0RT2). 

Output  will  be  presented  as  a tabular  listing  of  frequency  or  time  for  each 
grid  point.  S0RT2  is  available  only  in  Transient  and  Frequency 
Response  problems. 

The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

Requests  real  and  imaginary  output  on  Complex  Eigenvalue  or  Frequency  Response 
problems. 

Requests  magnitude  and  phase  (0.0°  < phase  < 360.0°)  on  Complex  Eigenvalue  or 
Frequency  Response  problems. 

Single-Point  forces  of  constraint  for  all  points  will  be  output.  (S0RT1  will 
only  output  nonzero  values.) 

Single  point  forces  of  constraint  for  no  points  will  be  output. 

Set  identification  of  previously  appearing  SET  card.  Only  single-point  forces 
constraint  for  points  whose  identification  numbers  appear  on  this  SET  card  will 
be  output  (Integer  > 0). 


Remarks : 1.  Both  PRINT  and  PUNCH  may  be  requested. 

2.  On  a Frequency  Response  problem  any  request  for  S0RT2  causes  all  output  to  be  S0RT2. 

3.  In  a Statics  problem  a request  for  S0RT2  causes  loads  at  all  points  (zero  and  non- 
zero) to  be  output. 

4.  SPCF0RCES  = N0NE  allows  overriding  an  overall  output  request. 


2.3-46 


CASE  CONTROL  DECK 


Case  Control  Data  Card  STRESS  - Element  Stress  Output  Request. 


Description:  Requests  form  and  type  of  element  stress  output. 


Format  and  Example(s): 


\ 

STRESS 

/ S0RT1 

PRINT 

REAL  \ 

S0RT2’ 

PUNCH’ 

I MAG  ) 

V 

PHASE/ 

STRESS  = 5 
STRESS  = ALL 

STRESS ( S0RT1 , PRINT,  PUNCH,  PHASE)  = 15 


Option 

S0RT1 

S0RT2 

PRINT 

PUNCH 

REAL  or 
I MAG 

PHASE 

ALL 

n 


N0NE 


Meaning 

Output  will  be  presented  as  a tabular  listing  of  elements  for  each  load, 
frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  on  Transient  problems  (where  the  default  is  S0RT2). 

Output  will  be  presented  as  a tabular  listing  of  frequency  or  time  for  each 
element  type.  S0RT2  is  available  only  in  Transient  and  Frequency  Response 
problems. 

The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

Requests  real  and  imaginary  printout  on  Complex  Eigenvalue  or  Frequency  Response 
problems. 

Requests  magnitude  and  phase  (0.0°  < phase  < 360.0°)  on  Complex  Eigenvalue  or 
Frequency  Response  problems. 

Stresses  for  all  elements  will  be  output. 

Set  identification  of  a previously  appearing  SET  card  (Integer  > 0).  Only 
stresses  for  elements  whose  identification  numbers  appear  on  this  SET  card  will 
be  output. 

Stresses  for  no  points  will  be  output. 


Remarks : 1.  Both  PRINT  and  PUNCH  may  be  requested. 

2.  ALL  cannot  be  used  in  a Transient  problem. 

3.  On  a Frequency  Response  problem  any  request  for  S0RT2  output  causes  all  output  to  be 
S0RT2. 


4.  ELSTRESS  is  an  alternate  form  and  is  entirely  equivalent  to  STRESS. 

5.  STRESS  = N0NE  allows  overriding  an  overall  output  request. 


2.3-47 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  SUBCASE  - Subcase  Delimiter. 
Descri ption:  Delimits  and  identifies  a subcase. 


Format  and  Example(s): 

SUBCASE  n 
SUBCASE  101 


Option 


Meani ng 


n 


Subcase  identification  number  (Integer  > 0). 


Remarks : 


1.  The  subcase  identification  number,  n,  must  be  strictly  increasing  (i. 
than  all  previous  subcase  identification  numbers). 


2.  Plot  requests  and  RAND0M  requests  refer  to  n. 


e.,  greater 


2.3-48 


CASE  CONTROL  DECK 


Case  Control  Data  Card  SUBC0M  - Combination  Subcase  Delimiter. 

Description:  Delimits  and  identifies  a combination  subcase. 

Format  and  Example (s): 

SUBC0M  n 
SUBC0M  125 

Option  Meaning 

n Subcase  identification  number  (Integer  > 2). 

Remarks : 1.  The  subcase  identification  number,  n,  must  be  strictly  increasing  (i. 

than  all  previous  subcase  identification  numbers). 

2.  A SUBSEQ  card  must  appear  in  this  subcase. 

3.  SUBC0M  may  only  be  used  in  Statics  or  Inertia  Relief  problems. 

4.  Output  requests  above  the  subcase  level  will  be  utilized. 


e . , greater 


2.3-49 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  SUBSEQ  - Subcase  Sequence  Coefficients. 


Descri ption:  Gives  the  coefficients  for  forming  a linear  combination  of  the  previous  subcases. 


Format  and  Example (s): 

SUBSEQ  = R1  [,  R2,  R3,  . . Rn] 

SUBSEQ  = 1.0,  -1.0,  0.0,  2.0 


Option 
R-j  to  R 


N 


Meani ng 

Coefficients  of  the  previously  occuring  subcases  (Real). 


Remarks : 1 . 

2. 

3. 


A SUBSEQ  card  must  only  appear  in  a SUBC0M  subcase. 

A SUBSEQ  card  may  be  more  than  one  physical  card.  A comma  at  the  end  signifies  a 
continuation  card. 

SUBSEQ  may  only  be  used  in  Statics  or  Inertia  Relief  problems. 


2.3-50 


CASE  CONTROL  DECK 


Case  Control  Data  Card  SUBTITLE  - Output  Subtitle. 

Description:  Defines  a BCD  subtitle  which  will  appear  on  the  second  heading  line  of  each  page  of 

NASTRAN  printer  output. 

Format  and  Example(s): 


SUBTITLE  = 
SUBTITLE  = 

{ Any  BCD  data  } 

NASTRAN  PR0BLEM  N0.  5-1 A 

Remarks:  1. 

SUBTITLE  appearing  at  the  subcase  level  will  title  output  for  that  subcase  only. 

2. 

SUBTITLE  appearing  before  all  subcases  will  title  any  outputs  which  are  not  subcase 
dependent. 

3. 

If  no  SUBTITLE  card  is  supplied,  the  subtitle  line  will  be  blank. 

4. 

SUBTITLE  information  is  also  placed  on  NASTRAN  plotter  output  as  applicable. 

2.3-51 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  SVECT0R  - Solution  Set  Displacement  Output  Request. 
Description:  Requests  form  and  type  of  solution  set  displacement  output. 

Format  and  Example(s): 


/ S0RT1 

PRINT 

REAL  \ 

1 S0RT2 ’ 

PUNCH’ 

IMAG 

\ 

PHASE/ 

SVECT0R 


SVECT0R  = ALL 

SVECT0R(S0RT2 , PUNCH,  PHASE)  = N0NE 


ALL 

n 

N0NEI 


Option  Meani ng 

S0RT1  Output  will  be  presented  as  a tabular  listing  of  grid  points  for  each  load, 

frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  on  Transient  problems  (where  the  default  is  S0RT2). 

S0RT2  Output  will  be  presented  as  a tabular  listing  of  frequency  or  time  for  each 

grid  point  (or  mode  number).  S0RT2  is  available  only  in  Transient  and  Frequency 
Response  problems. 

PRINT  The  printer  will  be  the  output  media. 

PUNCH  The  card  punch  will  be  the  output  media. 

REAL  or  Requests  real  and  imaginary  output  on  Complex  Eigenvalue  or  Frequency  Response 

IMAG  problems. 

PHASE  Requests  magnitude  and  phase  (0.0°  < phase  < 360.0°)  on  Complex  Eigenvalue  or 

Frequency  Response  problems. 

ALL  Displacements  for  all  points  (modes)  will  be  output. 

N0NE  Displacements  for  no  points  (modes)  will  be  output. 

n Set  identification  of  previously  appearing  SET  card.  Only  displacements  of 

points  whose  identification  numbers  appear  on  this  SET  card  will  be  output 
(Integer  > 0) . 


Remarks : 1.  Both  PRINT  and  PUNCH  may  be  requested. 

2.  On  a Frequency  Response  problem  any  request  for  S0RT2  causes  all  output  to  be  S0RT2. 

3.  SDISPLACEMENT  is  an  alternate  form  and  is  entirely  equivalent  to  SVECT0R. 

4.  SVECT0R  = N0NE  allows  overriding  an  overall  output  request. 


2.3-52 


CASE  CONTROL  DECK 


Case  Control  Data  Card  SVEL0CITY  - Solution  Set  Velocity  Output  Request 


Description:  Requests  form  and  type  of  solution  set  velocity  output. 


Format  and  Example(s): 


SVEL0CITY 


/ S0RT1 

PRINT 

REAL  \ 

S0RT2 ’ 

PUNCH’ 

IMAG  ) 

\ 

phase/ 

ALL 

n 

N0NE 


SVEL0CITY  = 5 

SVEL0CITY (S0RT2,  PUNCH,  PRINT,  PHASE)  = ALL 


Option 

S0RT1 

S0RT2 

PRINT 


Meaning 

Output  will  be  presented  as  a tabular  listing  of  grid  points  for  each  load, 
frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  on  Transient  problems  (where  the  default  is  S0RT2). 

Output  will  be  presented  as  a tabular  listing  of  frequency  or  time  for  each 
grid  point  (or  mode  number).  S0RT2  is  available  only  in  Transient  and  Frequency 
Response  problems. 

The  printer  will  be  the  output  media. 


PUNCH  The  card  punch  will  be  the  output  media. 

REAL  or  Requests  real  and  imaginary  output  on  Frequency  Response  problems. 

I MAG 


PHASE 

ALL 

N0NE 


Requests  magnitude  and  phase  (0.0°  < phase  < 360.0°)  on  Frequency  Response 
problems . 

Velocity  for  all  solution  points  (modes)  will  be  output. 

Velocity  for  no  solution  points  (modes)  will  be  output. 


n Set  identification  of  a previously  appearing  SET  card.  Only  velocities  of 

points  whose  identification  numbers  appear  on  this  SET  card  will  be  output 
(Integer  > 0). 


Remarks : 1 . 

2. 

3. 

4. 


Both  PRINT  and  PUNCH  may  be  requested. 

Velocity  output  is  only  available  for  Transient  and  Frequency  Response  problems. 

On  a Frequency  Response  problem  any  request  for  S0RT2  output  causes  all  output  to 
be  S0RT2 . 

SVEL0CITY  = N0NE  allows  overriding  an  overall  output  request. 


2.3-53 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  SYM  - Symmetry  Subcase  Delimiter. 


Descri ption:  Delimits  and  identifies  a symmetry  subcase. 


Format  and  Example(s): 

SYM  n 
SYM  123 


Option 


Meaning 


n 


Subcase  identification  number  (Integer  > 0). 


Remarks : 1.  The  subcase  identification  number,  n,  must  be  strictly  increasing  (i.e.,  greater 

than  all  previous  subcase  identification  numbers). 


2.  Plot  requests  and  RAND0M  requests  should  refer  to  n. 

3.  Overall  output  requests  will  not  propagate  into  a SYM  subcase  (i.e.  any  output 
desired  must  be  requested  within  the  subcase). 

4.  SYM  may  only  be  used  in  Statics  or  Inertia  Relief. 


2.3-54 


CASE  CONTROL  DECK 


Case  Control  Data  Card  SYMC0M  - Symmetry  Combination  Subcase  Delimiter. 

Descri ption:  Delimits  and  identifies  a symmetry  combination  subcase. 

Format  and  Example (s): 

SYMC0M  n 
SYMC0M  123 

Option  Meani ng 

n Subcase  identification  number  (Integer  >2). 

Remarks:  1.  The  subcase  identification  number,  n,  must  be  strictly  increasing  (i.e.,  greater 

than  all  previous  subcase  identification  numbers). 

2.  SYMC0M  may  only  be  used  in  Statics  or  Inertia  Relief  problems. 


2.3-55 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  SYMSEQ  - Symmetry  Sequence  Coefficients. 

Description:  Gives  the  coefficients  for  combining  the  symmetry  subcases  into  the  total  structure. 

Format  and  Example(s): 

SYMSEQ  = R-,C.  R2,  R3  — Rn] 

SYMSEQ  = 1.0,  -2.0,  3.0,  4.0 

Option  Meani ng 

R-j  to  R^  Coefficients  of  the  previously  occurring  N SYM  subcases  (Real). 

Remarks:  1.  A SYMSEQ  card  may  only  appear  in  a SYMC0M  subcase. 

2.  The  default  value  for  the  coefficients  is  1.0  if  no  SYMSEQ  card  appears. 

3.  A SYMSEQ  card  may  consist  of  more  than  one  physical  card. 

4.  SYMSEQ  may  only  be  used  in  Statics  or  Inertia  Relief. 


2.3-56 


CASE  CONTROL  DECK 


Case  Control  Data  Card  TEMPERATURE  - Thermal  Properties  Set  Selection. 


Description:  Selects  the  temperature  set  to  be  used  in  either  material  property  calculation  or 

thermal  loading. 


Format  and  Example(s): 


TEMPERATURE 


/material\ 
L0AD 
, B0TH 


TEMPERATURE (L0AD)  = 15 
TEMPERATURE (MATERIAL)  = 7 
TEMPERATURE  = 7 


n 


Option 


Meaning 


MATERIAL  The  selected  temperature  table  will  be  used  to  determine  temperature-dependent 

material  properties  indicated  on  the  MATTi  type  cards. 

L0AD  The  selected  temperature  table  will  be  used  to  determine  an  equivalent  static 

load. 


B0TH  Both  options,  MATERIAL  and  L0AD  will  use  the  same  temperature  table. 

n Set  identification  number  of  TEMP,  TEMPD,  TEMPP1 , TEMPP2 , TEMPP3,  TEMPRB,  or 

TEMPAX  cards  (Integer  > 0). 


Remarks : 1.  Only  one  temperature-dependent  material  request  may  be  made  in  any  problem  and  must 

be  above  the  subcase  level. 


2.  Thermal  loading  may  only  be  used  in  Statics,  Inertia  Relief,  Differential  Stiffness, 
and  Buckling  problems. 

3.  Temperature-dependent  materials  may  not  be  used  in  Piecewise  Linear  problems. 

4.  The  total  load  applied  will  be  the  sum  of  external  (L0AD),  thermal  (TEMP(L0AD) ) , 
element  deformation  (DEF0RM)  and  constrained  displacement  (SPC)  loads. 

5.  Static,  thermal  and  element  deformation  loads  should  have  unique  set  identification 
numbers. 


2.3-57  (7/1/70) 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  TFL  - Transfer  Function  Set  Selection. 


Description:  Selects  the  Transfer  function  set  to  be  added  to  the  direct  input  matrices. 

Format  and  Example(s): 

TFL  = n 
TFL  = 77 


Option 

n 


Meaning 

Set  identification  of  a TF  card  (Integer  > 0). 


Remarks:  1. 

Transfer 

functions 

2. 

Transfer 

functions 

3. 

Transfer 

functions 

will  not  be  used  unless  selected  in  the  Case  Control  Deck. 

are  supported  on  dynamics  problems  only. 

are  simply  another  form  of  direct  matrix  input. 


2.3-58  (3/1/70) 


CASE  CONTROL  DECK 


Case  Control  Data  Card  THERMAL  - Temperature  Output  Request. 
Descri pti on : Requests  form  and  type  of  temperature  vector  output. 

Format  and  Example(s): 


THERMAL 


THERMAL  = 5 

THER(PRINT, PUNCH)  = ALL 


Opti on 

PRINT 

PUNCH 

ALL 

N0NE 

n 


Meaning 


The  printer  will  be  the  output  media. 

The  card  punch  will  be  the  output  media. 

Temperatures  for  all  points  will  be  output. 

Temperatures  for  no  points  will  be  output. 

Set  identification  of  previously  appearing  SET  card.  Only 
temperatures  of  points  whose  identification  numbers  appear 
on  this  SET  card  will  be  output  (Integer  > 0). 


Remarks : 

1.  THERMAL  output  request  is  designed  for  use  with  the  Heat  Transfer  option.  The  printed 
output  will  have  temperature  headings  and  the  punched  output  will  be  TEMP  bulk  data 
cards.  The  SID  on  a bulk  data  card  will  be  the  subcase  number  (=  1 if  no  defined  sub- 
cases) . 

2.  Both  PRINT  and  PUNCH  may  be  requested. 


2.3-58a  (4/1/73) 


i 


CASE  CONTROL  DECK 


Case  Control 

Data  Card  TITLE  - Output  Title. 

Description: 

Defines  a BCD  title  which  will  appear  on  the  first  heading  line  of  each  page  of 

NASTRAN  printer  output. 

Format  and  Example (s): 

TITLE  = { Any  BCD  data  } 

TITLE  = **$//  ABCDEFGHI  ....  $ 


Remarks:  1. 

TITLE  appearing  at  the  subcase  level  will  title  output  for  that  subcase  only. 

2. 

TITLE  appearing  before  all  subcases  will  title  any  outputs  which  are  not  subcase 
dependent. 

3. 

If  no  TITLE  card  is  supplied,  the  title  line  will  contain  data  and  page  numbers 
only. 

4. 

TITLE  information  is  also  placed  on  NASTRAN  plotter  output  as  applicable. 

2.3-59 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  TSTEP  - Transient  Time  Step  Set  Selection. 

Description:  Selects  integration  and  output  time  steps  for  Transient  problems. 


Format  and  Example(s): 

TSTEP  = n 
TSTEP  = 731 


Option 

n 


Meaning 

Set  identification  of  a selected  TSTEP  bulk  data  card  (Integer  > 0). 


Remarks: 


1.  A TSTEP  card  must  be  selected  to  execute  a Transient  problem. 

2.  Only  one  TSTEP  card  may  have  this  value  of  n. 


2.3-60 


CASE  CONTROL  DECK 


Case  Control  Data  Card  VECT0R  - Displacement  Output  Request. 


Description:  Requests  form  and  type  of  displacement  vector  output. 


Format  and  Example(s): 


VECT0R 

/ S0RT1 

PRINT 

REAL  \ 

S0RT2 ’ 

PUNCH9 

IMAG 

LA 

PHASE/ 

VECTOR  = 5 

VECT0R(REAL)  = ALL 

VECT0R(S0RT2 , PUNCH,  REAL)  = ALL 


Option 

S0RT1 

S0RT2 

PRINT 


Meaning 

Output  will  be  presented  as  a tabular  listing  of  grid  points  for  each  load, 
frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  on  Transient  problems  (where  the  default  is  S0RT2). 

Output  will  be  presented  as  a tabular  listing  of  frequency  or  time  for  each 
grid  point.  S0RT2  is  available  only  in  Transient  and  Frequency  Response 
problems . 

The  printer  will  be  the  output  media. 


PUNCH 

REAL  or 
I MAG 

PHASE 

ALL 


The  card  punch  will  be  the  output  media. 

Requests  real  and  imaginary  output  on  Complex  Eigenvalue  or  Frequency  Response 
problems . 

Requests  magnitude  and  phase  (0.0°  < phase  < 360.0°)  on  Complex  Eigenvalue  or 
Frequency  Response  problems. 

Displacements  for  all  points  will  be  output. 


N0NE  Displacements  for  no  points  will  be  output. 

n Set  identification  of  a previously  appearing  SET  card.  Only  displacements  of 

points  whose  identification  numbers  appear  on  this  SET  card  will  be  output 
(Integer  > 0). 


Remarks : 1.  Both  PRINT  and  PUNCH  may  be  requested. 


2.  On  a Frequency  Response  problem  any  request  for  S0RT2  causes  all  output  to  be  S0RT2. 


3.  DISPLACEMENT  and  PRESSURE  are  alternate  forms  and  are  entirely  equivalent  to  VECT0R. 

4.  VECT0R  = N0NE  allows  overriding  an  overall  output  request. 


2.3-61  (9/1/70) 


NASTRAN  DATA  DECK 


Case  Control  Data  Card  VELOCITY  - Velocity  Output  Request. 
Descri ption : Requests  form  and  type  of  velocity  vector  output. 


Format  and  Example 


VELOCITY 


(s): 

S0RT1  PRINT  REAL  \ 
S0RT2 * PUNCH’  IMAG 

PHASE/ 


VEL0CITY  = 5 

VEL0CITY (S0RT2 , PHASE,  PUNCH)  = ALL 


Option  Meaning 

S0RT1  Output  will  be  presented  as  a tabular  listing  of  grid  points  for  each  load, 

frequency,  eigenvalue,  or  time,  depending  on  the  rigid  format.  S0RT1  is  not 
available  on  Transient  problems  (where  the  default  is  S0RT2). 

S0RT2  Output  will  be  presented  as  a tabular  listing  of  frequency  or  time  for  each  grid 

point.  S0RT2  is  available  only  in  Transient  and  Frequency  Response  problems. 

PRINT  The  printer  will  be  the  output  media. 

PUNCH  The  card  punch  will  be  the  output  media. 

REAL  or  Requests  real  and  imaginary  output  on  Frequency  Response  problems. 

IMAG 


PHASE  Requests  magnitude  and  phase  (0.0°  < phase  < 360.0°)  on  Frequency  Response 

problems . 

ALL  Velocity  for  all  solution  points  will  be  ouptut. 

N0NE  Velocity  for  no  solution  points  will  be  output. 

n Set  identification  of  a previously  appearing  SET  card.  Only  velocities  of 

points  whose  identification  numbers  appear  on  this  SET  card  will  be  output 
(Integer  > 0). 


Remarks : 1.  Both  PRINT  and  PUNCH  may  be  requested. 

2.  Velocity  output  is  only  available  for  Transient  and  Frequency  Response  problems. 

3.  On  a Frequency  Response  problem  any  request  for  S0RT2  output  causes  all  output  to 
be  S0RT2. 

4.  VEL0CITY  = N0NE  allows  overriding  an  overall  output  request. 


2.3-62  (3/1/70) 


NASTRAN  DATA  DECK 


2.4  BULK  DATA  DECK 

The  primary  NASTRAN  input  medium  is  the  Bulk  Data  card.  These  cards  are  used  to  define  the 
structural  model  and  various  pools  of  data  which  may  be  selected  by  Case  Control  at  execution 
ti  me . 

For  large  problems  the  Bulk  Data  Deck  may  consist  of  several  thousand  cards.  In  order  to 
minimize  the  handling  of  large  numbers  of  cards,  provision  has  been  made  in  NASTRAN  to  store  the 
bulk  data  on  the  Problem  Tape,  from  which  it  may  be  modified  on  subsequent  runs.  A User's  Master 
File  (Section  2.5)  is  also  provided  for  the  storage  of  Bulk  Data  Decks. 

For  any  cold  start,  the  entire  Bulk  Data  Deck  must  be  submitted.  Thereafter,  if  the  original 
run  was  checkpointed,  the  Bulk  Data  Deck  exists  on  the  Problem  Tape  in  sorted  form  where  it  may  be 
modified  and  reused  on  restart.  On  restart  the  bulk  data  cards  contained  in  the  Bulk  Data  Deck 
are  added  to  the  bulk  data  contained  on  the  Old  Problem  Tape.  Cards  are  removed  from  the  Old 
Problem  Tape  (or  the  User's  Master  File)  by  the  use  of  a delete  card.  Cards  to  be  deleted  are 
indicated  by  inserting  a bulk  data  card  with  a / in  column  one  and  the  sorted  bulk  data  sequence 
numbers  in  fields  two  and  three.  All  bulk  data  cards  in  the  range  of  the  sequence  numbers  in 
fields  two  and  three  will  be  deleted.  In  the  case  where  only  a single  card  is  deleted,  field 
three  may  be  left  blank. 

The  Bulk  Data  Deck  may  be  submitted  with  the  cards  in  any  order  as  a sort  is  performed  prior 
to  the  execution  of  the  Input  File  Processor.  It  should  be  noted  that  the  machine  time  to  per- 
form this  is  minimized  for  a deck  that  is  already  sorted.  The  sort  time  for  a badly  sorted  deck 
will  become  significant  for  large  decks.  The  user  may  obtain  a printed  copy  of  either  the  un- 
sorted or  sorted  bulk  data  by  selection  in  the  Case  Control  Deck.  A sorted  echo  is  necessary  in 
order  to  make  modifications  on  a secondary  execution  usinq  the  Problem  Tape.  This  echo  is  auto- 
matically provided  unless  specifically  suppressed  by  the  user. 

2.4.1  Format  of  Bulk  Data  Cards 

The  bulk  data  card  format  is  variable  to  the  extent  that  any  quantity  except  the  mnemonic  can 
be  punched  anywhere  within  a specified  8 or  16-column  field.  The  normal  card  uses  an  8-column 
field  as  indicated  in  the  following  diagram: 


2.4-1 


NASTRAN  DATA  DECK 


Small  Field  Bulk  Data  Card 


la  2 3 4 5 6 7 8 9 _10_a 


The  mnemonic  is  punched  in  field  1 beginning  in  column  1.  Fields  2-9  are  for  data  items.  The 
only  limitations  in  data  items  are  that  they  must  lie  completely  within  the  designated  field, 
have  no  imbedded  blanks,  and  must  be  of  the  proper  type,  i.e.,  blank,  integer,  real,  double  pre- 
cision, or  BCD*.  All  real  numbers,  including  zero,  must  contain  a decimal  point.  A blank  will 
be  interpreted  as  a real  zero  or  integer  zero  as  required.  Real  numbers  may  be  encoded  in 
various  ways.  For  example,  the  real  number  7.0  may  be  encoded  as  7.0,  . 7E1  , 0.7+1  , 70.-1  , .70+1  , 
etc.  A double  precision  number  must  contain  both  a decimal  point  and  an  exponent  with  the  character 
D such  as  7.0D0.  Double  precision  data  values  are  only  allowed  in  a few  situations,  such  as  on 
the  PARAM  card.  BCD  data  values  consist  of  one  to  eight  alphanumeric  characters,  the  first  of 
which  must  be  alphabetic. 

Normally  field  10  is  reserved  for  optional  user  identification.  However,  in  the  case  of  con- 
tinuation cards  field  10  (except  column  73  which  is  not  referenced)  is  used  in  conjunction  with 
field  1 of  the  continuation  card  as  an  identifier  and  hence  must  contain  a unique  entry.  The 
continuation  card  contains  the  symbol  + in  column  1 followed  by  the  same  seven  characters  that 
appeared  in  columns  74-80  of  field  10  of  the  card  that  is  being  continued.  This  allows  the  data 
to  be  submitted  as  an  unsorted  deck. 

The  small  field  data  card  should  be  more  than  adequate  for  the  kinds  of  data  normally  associ- 
ated with  structural  engineering  problems.  Since  abbreviated  forms  of  floating  point  numbers  are 
allowed,  up  to  seven  significant  decimal  digits  may  be  used  in  an  eight-character  field.  Occasion- 
ally, however,  the  input  is  generated  by  another  computer  program  or  is  available  in  a form  where 
a wider  field  would  be  desirable.  For  this  case,  the  larger  field  format  with  a 16-character 
data  field  is  provided.  Each  logical  card  consists  of  two  physical  cards  as  indicated  in  the 
following  diagram: 


*See  SEQGP  and  SEQEP  for  exceptions. 


2.4-2  (6/1/72) 


Large  Field  Bulk  Data  Card 


BULK  DATA  DECK 


la 2 3 , 4 ^ 5 10a 


la 

L 

^ m 

p | 

m Jo ^ 

lb 

6 

1 

8 

9 

10b 

m 8 m 

lb m 

The  large  field  card  is  denoted  by  placing  the  symbol  * after  the  mnemonic  in  field  la  and  some 
unique  character  configuation  in  the  last  7 columns  of  field  10a.  The  second  physical  card  con- 
tains the  symbol  * in  column  1 followed  by  the  same  seven  characters  that  appeared  after  column 
73  in  field  10a  of  the  first  card.  The  second  card  may  in  turn  be  used  to  point  to  a large  or 
small  field  continuation  card,  depending  on  whether  the  continuation  card  contains  the  symbol  * 
or  the  symbol  + in  column  1.  The  use  of  multiple  and  large  field  cards  are  illustrated  in  the 
following  examples: 

Small  Field  Card  with  Small  Field  Continuation  Card. 


TYPE 

QED123 

+ED123 

Large  Field  Card 


TYPE* 

QED124 

*ED1 24 

Large  Field  Card  with  Large  Field  Continuation  Card 


TYPE* 

QED301 

*ED301 

QED302 

*ED302 

QED305 

*ED305 

Large  Field  Card  Followed  by  a Small  Field  Continuation  Card  and  a Large  Field  Continuation  Card 


TYPE* 

QED462 

*ED462 

QED421 

+ED421 

1 

QED361 

*ED361 

QED291 

*ED291 

2.4-3 


NASTRAN  DATA  DECK 


Small  Field  Card  with  Large  Field  Continuation  Card 


TYPE 

QED632 

*ED632 

QED204 

*ED204 

In  the  above  examples  column  73  arbitrarily  contains  the  symbol  Q in  all  cases  where  field  10  is 
used  as  a pointer.  However,  column  73  could  have  been  left  blank  or  the  same  symbol  used  in 
column  1 of  the  following  card  could  have  been  used  (i.e.,  the  symbols  * or  +). 


2.4.2  Bulk  Data  Card  Descriptions 


The  detailed  descriptions  of  the  bulk  data  cards  are  contained  in  this  section  in  alphabetical 
order.  For  details  pertaining  to  the  use  of  each  card  and  for  a discussion  of  the  cards  in  func- 
tional groups,  the  user  is  referred  to  Section  1 - Structural  Modeling.  Small  field  examples  are 
given  for  each  card  along  with  a description  of  the  contents  of  each  field.  In  the  Format  and 
Example  section  of  each  card  description,  both  a symbolic  card  format  description  and  an  example  of 
an  actual  card  are  shown.  Literal  constants  are  shown  in  the  card  format  section  enclosed  in 
quotes  (e.g.,  "0").  Fields  that  are  required  to  be  blank  are  indicated  in  the  card  format  section 
by  X whenever  they  are  followed  by  nonblank  fields  or  whenever  such  notation  will  clarify 
the  card  description. 


The  Input  File  Processor  will  produce  error  messages  for  any  cards  that  do  not  have  the  proper 
format  or  which  contain  illegal  data. 

Continuation  cards  need  not  be  present  unless  they  contain  required  data.  In  the  case  of 
multiple  continuation  cards,  the  intermediate  cards  must  be  present  (even  though  fields  2-9  are 
blank)  if  one  of  the  following  cards  contains  data  in  fields  2-9. 


2.4-4  (6/1/72) 


BULK  DATA  DECK 


Input  Data  Card  $ Comment 


Description:  For  user  convenience  in  inserting  commentary  material  into_the  unsorted  echo  of  his 

input  Bulk  Data  Deck.  The  $ card  is  otherwise  ignored  by  the  program.  These  cards  will  not 
appear  in  a sorted  echo  nor  will  they  exist  on  the  New  Problem  Tape. 


Format  and  Example: 


1 23  456789  10 


$ 

followed 

by  any  1 

egitimate 

characte 

r s in  ca 

*d  column 

> 2-80 

$ 

THIS  IS 

A REMARK 

7 

2.4-4a  (7/1/70) 


BULK  DATA  DECK 


Input  Data  Card  j_  Delete 


Description:  Delete  cards  are  used  to  remove  cards  from  either  the  Old  Problem  Tape  on  restart 

or  the  User's  Master  File. 


Format  and  Example: 


K1  Sorted  sequence  number  of  first  card  in  sequence  to  be  removed 

K2  Sorted  sequence  number  of  last  card  in  sequence  to  be  removed 


Remarks:  1. 


The  delete  card  causes  bulk  data  cards  having  sort  sequence  numbers  K1  thru  K2  to  be 
removed  from  the  Bulk  Data  Deck. 


2.  If  K2  is  blank,  only  card  K1  is  removed  from  the  Bulk  Data  Deck. 

3.  If  neither  an  Old  Problem  Tape  nor  a User's  Master  File  are  used  in  the  current 
execution,  the  delete  cards  are  ignored. 


2.4-4c  (3/1/71) 


NASTRAN  DATA  DECK 


2.4-4d  (7/1/70) 


BULK  DATA  DECK 


Input  Data  Card  ADUMi  Dummy  Element  Attributes 

Description:  Defines  attributes  of  the  dummy  elements  (1  < i < 9). 

Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

ADUMi 

NG 

NC 

NP 

ND 

ADUM2 

8 

2 

1 

3 

Field 

NG  Number  of  grid  points  connected  by  DUMi  dummy  element  (Integer  > 0) 

NC  Number  of  additional  entries  on  CDUMi  connection  card  (Integer  >_  0) 

NP  Number  of  additional  entries  on  PDUMi  property  card  (Integer  0) 

ND  Number  of  displacement  components  at  each  qrid  point  used  in  generation  of 

differential  stiffness  matrix  (Integer  3 or  6) 


2. 4-4e  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-4f  (6/1/72) 


BULK  DATA  DECK 


Input  Data  Card  ASET  Selected  Coordinates 

Description:  Defines  coordinates  (degrees  of  freedom)  that  the  user  desires  to  place  in  the 
analysis  set.  Used  to  define  the  number  of  independent  degrees  of  freedom. 

Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

ASET 

ID 

C 

ID 

C 

ID 

C 

ID 

C 

ASET 

16 

2 

23 

3516 

1 

4 

Field  Contents 


ID  Grid  or  scalar  point  identification  number  (Integer  > 0) 

C Component  number,  zero  or  blank  for  scalar  points,  any  unique 

combination  of  the  digits  1-6  for  grid  points 


Remarks : 1.  Coordinates  specified  on  ASET  cards  may  not  be  specified  on  0MIT,  0MIT1 , 

ASET1 , SUP0RT , SPC  or  SPC1  cards  nor  may_they  appear  as  dependent 
coordinates  in  multipoint  constraint  relations  (MPC)  or  as  permanent 
single-point  constraints  on  a GRID  card. 

2.  As  many  as  24  coordinates  may  be  placed  in  the  analysis  set  by  a single  card. 

3.  When  ASET  and/or  ASET1  cards  are  present,  all  degrees  of  freedom  not 
otherwise  constrained  will  be  placed  in  the  0-set. 


2.4-4g  (4/1/73) 


■ 


— 


— 


— 


2.4-4h  (6/1/72) 


[ 


BULK  DATA  DECK 


Input  Data  Card  ASET!  Selected  Coordinates 


Description:  Defines  coordinates  (degrees  of  freedom)  that  the  user  desires  to  place  in  the 

analysis  set.  Used  to  define  the  number  of  independent  degrees  of  freedom. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

ASET1 

C 

G 

G 

G 

G 

G 

G 

G 

abc 

ASET! 

345 

2 

1 

3 

10 

9 

6 

5 

ABC 

+bc 

G 

G 

G 

-etc.- 

+BC 

7 

8 

Alternate  Form 


ASETl 

C 

ID1 

"THRU" 

ID2 

ASET1 

123456 

7 

THRU 

109 

Field 


Contents 


C 

G,  ID1 , ID2 


Remarks:  1. 


2. 


3. 


Component  number  (any  unique  combination  of  the  digits  1-6  [with  no  imbedded 
blanks]  when  point  identification  numbers  are  grid  points;  must  be  null  or 
zero  if  point  identification  numbers  are  scalar  points). 

Grid  or  scalar  point  identi fication  numbers  (Integer  > 0,  ID1  < ID2) 


A coordinate  referenced  on  this  card  may  not  appear  as  a dependent  coordinate  in 
a multi -point  constraint  relation  (MPC  card') , nor  may  it  be  referenced  on  an  SPC, 
SPC1,  0MIT,  0MIT1 , ASET,  or  SUP0RT  card  or  on  a GRID  card  as  permanent  single- 
point constraints. 

When  ASET  and/or  ASET1  cards  are  present,  all  degrees  of  freedom  not  otherwise 
constrained  will  be  placed  in  the  0-set. 

If  the  alternate  form  is  used,  all  of  the  grid  (or  scalar)  points  ID1  thru 
ID2  are  assumed. 


i 


2.4-41  (6/1/72) 


NASTRAN  DATA  DECK 


2 . 4-4 j (6/1/72) 


BULK  DATA  DECK 


Input  Data  Card  AXIC  Conical  Shell  Problem  "Flag" 


Description:  Defines  the  existence  of  an  axi symmetric  conical  shell  problem. 


Format  and  Example: 


Remarks:  1.  Only  one  (1)  AXIC  card  is  allowed.  When  the  AXIC  card  is  present,  most  other  cards 
are  not  allowed.  The  types  which  are  allowed  with  the  AXIC  card  are  listed  below: 


CC0NEAX 

MAT1 

SPCAX 

DAREA 

MATT! 

SUPAX 

DELAY 

M0MAX 

TABDMP1 

DL0AD 

M0MEN7 

TABLED1 

DMI 

MPCADD 

TABLED2 

DMIG 

MPCAX 

TABLED3 

DPHASE 

N0LIN1 

TABLED4 

DSFACT 

N0LIN2 

TABLEM1 

EIGB 

N0LIN3 

TABLEM2 

EIGC 

N0LIN4 

TABLEM3 

EIGP 

0MITAX 

TABLEM4 

EIGR 

PARAM 

TEMPAX 

EP0INT 

PC0NEAX 

TF 

F0RCE 

P0INTAX 

TIC 

F0RCEAX 

PRESAX 

TL0AD1 

FREQ 

RINGAX 

TL0AD2 

FREQ1 

RL0AD1 

TSTEP 

FREQ2 

RL0AD2 

GRAV 

SECTAX 

L0AD 

SPCADD 

2.  For  a discussion  of  the  conical  shell  problem,  see  Section  5.9  of  the  Theoretical 
Manual . 


2.4-5  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-6  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  AX  IF  Fluid  Related  Axi symmetric  Parameters 

Description:  Defines  basic  parameters  and  the  existence  of  an  axisymmetric  fluid  analysis. 


Format  and  Example: 

1 2 3 


10 


AXIF 

CID 

G 

DRH0 

DB 

N0SYM 

F 

abc 

AXIF 

2 

32.2 

0.12 

2.5+5 

YES 

CARD-1 

+bc 

Nl 

N2 

N3 

N4 

N5 

N6 

N7 

N8 

def 

+ARD-1 

2 

3 

4 

7 

10 

-etc. - 


Alternate  form  of  continuation  card: 


-etc. - 


Alternate  form  of  continuation  card: 


+bc 

Nl 

"THRU" 

Ni 

"STEP" 

NS 

def 

+ARD-1 

0 

THRU 

9 

STEP 

3 

-etc. - 


Field  Contents 

CID  Fluid  Coordinate  System  identification  number  (Integer  > 0) 

G Value  of  gravity  for  fluid  elements  in  axial  direction  (Real) 

DRH0  Default  mass  density  for  fluid  elements  (Real  > 0.0  or  blank) 

DB  Default  bulk  modulus  for  fluid  elements  (Real) 

N0SYM  Request  for  nonsymmetric  (sine)  terms  of  series  (BCD:  "YES"  or  "NO") 

F Flag  specifing  harmonics  (Blank  - harmonic  specified,  or  BCD  - "N0NE") 

Nn  Harmonic  numbers  for  solution,  an  increasing  sequence  of  integers.  On  the 

standard  continuation  card  blanks  are  ignored.  On  the  alternate  form  continua- 
tion cards,  "THRU"  implies  all  numbers  including  upper  and  lower  integer  (Blank, 
or  integer,  0 f Nn  < 100,  or  BCD:  "THRU"  or  "STEP") 

NS  Every  NSth  step  of  the  harmonic  numbers  specified  in  the  "THRU"  range  is  used  for 

solution  (Integer  if  field  5 is  "STEP",  Ni  = I-NS+N1  where  I is  an  integer) 

Remarks : 1.  Only  one  (1)  AXIF  card  is  allowed. 

2.  CID  must  reference  a cylindrical  or  spherical  coordinate  system. 

3.  Positive  gravity  (+G)  implies  that  the  direction  of  free  fall  is  in  the  -Z  direction 
of  the  Fluid  Coordinate  System. 

4.  The  DRH0  value  replaces  blank  values  of  RH0  on  the  FSLIST,  BDYLIST  and  CFLUIDi  cards. 

5.  The  DB  value  replaces  blank  values  of  B on  the  CFLUIDi  cards.  If  the  CFLUIDi  entry 
is  blank  and  DB  is  zero  or  blank,  the  fluid  is  incompressible. 

6.  If  N0SYM=YES,  both  sine  and  cosine  terms  are  specified.  If  N0SYM=N0,  only  cosine 
terms  are  specified. 

(Continued ) 


2.4-6a  (9/1/70) 


NASTRAN  DATA  DECK 


AXIF  (cont.) 


7.  If  F = N0NE,  no  harmonics  are  specified,  no  fluid  elements  are  necessary,  and  no 
continuation  cards  may  be  present. 


Example: 


J 2 3 A 5 6 7 8 9 10 


AXIF 

100 

-386.0 

0.0 

N0 

+1 

+ 1 

0 

THRU 

50 

STEP 

5 

+2 

+2 

52 

+3 

+3 

5k 

THRU 

57 

+4 

+4 

61 

THRU 

65 

+5 

+5 

68 

71 

72 

75 

+6 

+6 

81 

92 

END 

2.4-6b  (9/1/70) 


BULK  DATA  DECK 


Input  Data  Card  AXSL0T  Axi symmetric  slot  analysis  parameter 


Description:  Defines  the  harmonic  index  and  the  default  values  for  acoustic  analysis  cards. 


Format  and  Example: 


11 

2 

3 

4 

5 

6 

7 

8 

9 

10 

AXSL0T 

RH0D 

BD 

N 

WD 

MD 

AXSL0T 

0.003 

1.5+2 

3 

0.75 

6 

Field  Contents 


RH0D 

BD 

N 

WD 

MD 


Default  density  of  fluid-mass/volume  (Real  / 0.0  or  blank) 

Default  bulk  modulus  of  fluid  = (force/volume  ratio  change)  (Real  > 0.0  or  blank) 
Harmonic  index  number  (Integer  > 0) 

Default  slot  width  (Real  > 0.0  or  blank) 

Default  number  of  slots  (Integer  > 0 or  blank) 


Remarks:  1.  No  more  than  one  AXSL0T  card  is  permitted. 


2.  The  default  values  are  used  on  the  GRIDS,  SLBDY,  CAXIFi,  and  CSL0Ti  data  cards  and 
must  be  nonzero  as  noted  if  these  cards  use  the  default. 

3.  The  harmonic  index  number  N must  be  entered  on  this  card. 

4.  If  the  number  of  slots,  M,  is  different  in  different  regions  or  the  cavity,  this  fact 
may  be  indicated  on  the  CSL0Ti  and  SLBDY  cards.  If  the  number  of  slots  is  zero,  no 
matrices  for  CSL0Ti  elements  are  generated. 

5.  A zero  entry  for  bulk  modulus  is  treated  as  if  the  fluid  was  incompressible. 


2.4-6c  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-6d  (6/1/72) 


BULK  DATA  DECK 


Input  Data  Card  BARflR  Simple  Beam  Orientation  Default 


Description:  Defines  default  values  for  fields  3 and  6-9  of  the  CBAR  card. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

BAR0R 

PID 

XI, GO 

X2 

X3 

F 

3AR0R 

39 

0.6 

2.9 

-5.87 

1 

Field  Contents 


PID 

XI,  X2,  X3 

GO 

F 


Identification  number  of  PBAR  property  card  (Integer  > 0 or  blank) 

Vector  components  measured  in  displacement  coordinate  system  at  GA  to  determine 
(with  the  vector  from  end  A to  end  B)  the  orientation  of  the  element  coordinate 
system  for  the  bar  element  (Real  or  blank;  see  below) 

Grid  point  identification  number  (Integer  > 0;  see  below) 

Flag  to  specify  the  nature  of  fields  6-8  as  follows: 


6 

7 

8 

F = 1 

XI 

X2 

X3 

F = 2 

GO 

blank 

blank 

Remarks : 1.  The  contents  of  fields  on  this  card  will  be  assumed  for  any  CBAR  card  whose 

corresponding  fields  are  blank. 

2.  Only  one  BAR0R  card  may  appear  in  the  user's  Bulk  Data  Deck. 

3.  For  an  explanation  of  bar  element  geometry,  see  Section  1.3.2. 


2.4-7  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  BDYLIST  Fluid  Boundary  List 


Description:  Defines  the  boundary  between  a fluid  and  a structure. 


Format  and  Example: 


1 23456789  10 


BDYLIST 

RH0 

IDFI 

IDF2 

IDF3 

IDF4 

IDF5 

IDF6 

IDF7 

abc 

BDYLIST 

.037 

432 

325 

416 

203 

256 

175 

153 

345A 

+bc 

IDF8 

etc. 

def 

+45A 

101 

105 

AXIS 

-etc. - 

Field  Contents 

RH0  Fluid  mass  density  at  boundary  (Real  > 0.0  or  blank.  Default  on  AXIF  card  is 

used  if  blank) 

IDFi  Identification  number  of  a RINGFL  point  (Integer  > 0 or  BCD.  "AXIS"  may  be 

first  and/or  last  entry  on  the  logical  card) 


Remarks:  1.  This  card  is  allowed  only  if  an  AXIF  card  is  also  present. 

2.  Each  logical  card  defines  a boundary  if  RH0  f 0.0.  The  order  of  the  points  must  be 
sequential  with  the  fluid  on  the  right  with  respect  to  the  direction  of  travel. 

3.  The  BCD  word,  AXIS,  defines  an  intersection  with  the  polar  axis  of  the  fluid 
coordinate  system. 


4.  There  may  be  as  many  BDYLIST  cards  as  the  user  requires.  If  the  fluid  density 

varies  along  the  boundary  there  must  be  one  BDYLIST  card  for  each  interval  between 
fluid  points. 


5.  The  BDYLIST  card  is  not  required  and  should  not  be  used  to  specify  a rigid  boundary 
where  structural  points  are  not  defined.  Such  a boundary  is  automatically  implied 
by  the  omission  of  a BDYLIST. 

6.  If  RH0  is  0.0,  no  boundary  matrix  terms  will  be  generated  to  connect  the  GRIDB 
points  to  the  fluid.  This  option  is  a convenience  for  structural  plotting  purposes. 
GRIDB  points  may  be  located  on  a fluid  ring  (RINGFL)  only  if  the  rings  are  included 
in  a BDYLIST. 


2.4-8a  (9/1/70) 


NASTRAN  DATA  DECK 


2.4-8b  (9/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CAXIFi  Fluid  Element  Connections 


Description:  Defines  an  axi symmetric  fluid  element  which  connects  i = 2,  i = 3,  or  i = 4 fluid 

points. 


Formats  and  Examples: 


123456789  10 

CAXIF2 

EID 

I DF1 

IDF2 

RH0 

B 

CAXIF2 

11 

23 

25 

.25E-03 

CAXIF3 

EID 

IDF1 

IDF2 

IDF3 

RH0 

B 

CAXIF3 

105 

31 

32 

33 

6.7E4 

CAXIF4 

EID 

IDF1 

IDF2 

IDF3 

IDF4 

RH0 

B 

CAXIF4 

524 

421 

425 

424 

422 

.5-3 

2.5+3 

Field 


Contents 


EID 

IDFj 

RH0 

B 


Element  identification  number  (Integer  > 0) 

Identification  numbers  of  connected  GRIDF  points,  j = l,2,...i  (Integer  > 0) 
Fluid  density  in  mass  units  (Real  > 0.0  or  "blank") 

Fluid  bulk  modulus  (Real  > 0.0  or  "blank") 


Remarks:  1.  This  card  is  allowed  only  if  an  AXSL0T  card  is  also  present. 


2.  The  element  identification  number  (EID)  must  be  unique  with  respect  to  all  other 
fluid  or  structural  elements. 


3.  If  RH0,  or  B are  "blank"  the  corresponding  values  on  the  AXSL0T  data  card  are  used, 
in  which  case  the  default  must  not  be  blank  (undefined). 

4.  Plot  elements  are  generated  for  these  elements.  Because  each  plot  element  connects 
two  points,  one  is  generated  for  the  CAXIF2  element,  three  are  generated  for  the 
CAXIF3  element,  and  four  plot  elements  are  generated  for  the  CAXIF4  element.  In  the 
last  case  the  elements  connect  the  pairs  of  points  (1-2),  (2-3),  (3-4)  and  (4-1). 

5.  If  B = 0.0,  the  fluid  is  considered  to  be  incompressible. 


2.4-8c  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-8d  (6/1/72) 


BULK  DATA  DECK 


Input  Data  Card  CBAR  Simple  Beam  Element  Connection 


Description : Defines  a simple  beam  element  (BAR)  of  the  structural  model. 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


CBAR 

EID 

PID 

GA 

GB 

XI  ,G0 

X2 

X3 

F 

abc 

CBAR 

2 

39 

7 

3 

13 

2 

123 

+bc 

PA 

PB 

Z1A 

Z2A 

Z3A 

Z1B 

Z2B 

Z3B 

+23 

513 

Field 


Contents 


EID 

PID 

GA,GB 
XI  ,X2,X3 


GO 


Unique  element  identification  number  (Integer  > 0) 

Identification  number  of  a PBAR  property  card  (Default  is  EID  unless  BAR0R  card 
has  nonzero  entry  in  field  3)  (Integer  > 0 or  blank*) 

Grid  point  identification  numbers  of  connection  points  (Integer  > 0;  GA  / GB) 

Components  of  vector  v,  at  end  A,  (figure  1(a)  on  page  1.3-15)  measured  at  end  A, 
parallel  to  the  components  of  the  displacement  coordinate  system  for  GA,  to  deter- 
mine (with  the  vector  from  end  A to  end  B)  the  orientation  of  the  element  coordinate 
system  for  the  bar  element  (Real,  XI2  + X22  + X32  > 0 or  blank*,  see  below). 

Grid  point  identification  number  to  optionally  supply  XI,  X2,  X3  (integer  > 0 or 
blank*)  (see  below) 


F Flag  to  specify  the  nature  of  fields  6-8  as  follows: 

6 7 8 


F = blank* 

F = 1 

XI 

X2 

X3 

F = 2 

GO 

blank/0 

blank/0 

PA,PB  Pin  flags  for  bar  ends  A and  B,  respecti vely , that  are  used  to  insure  that  the  bar 

cannot  resist  a force  or  moment  corresponding  to  the  pin  flag  at  that  respective 
end  of  the  bar.  (Up  to  5 of  the  unique  digits  1-6  anywhere  in  the  field  with  no 
imbedded  blanks;  integer  > 0)  (These  degree  of  freedom  codes  refer  to  the  element 
forces  and  not  global  forces.  The  bar  must  have  stiffness  associated  with  the 
pin  flag.  For  example,  if  pin  flag  4 is  specified,  the  bar  must  have  a value  for 
J,  the  torsional  constant.) 

ZIA, Z2A,Z3A  Components  of  offset  vectors  wa  and  wb,  respectively,  (see  figure  1(a),  page 

ZIB, Z2B,Z3B  1.3-15)  in  displacement  coordinate  systems  at  points  GA  and  GB,  respecti vely . 

(Real  or  blank) 


*See  the  BAR0R  card  for  default  options  for  fields  3,  6,  7,  8 and  9. 


2.4-9  (4/1/73) 


NASTRAN  DATA  DECK 


Remarks : 1.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers. 


2.  For  an  explanation  of  bar  element  geometry,  see  Section  1.3.2. 

3.  Zero  (0)  must  be  used  in  fields  7 and  8 in  order  to  override  entries  in  these 
fields  associated  with  F = 1 in  field  9 on  a BAR0R  card. 

4.  If  there  are  no  pin  flags  or  offsets,  the  continuation  card  may  be  omitted. 


2.4-10  (6/1/72) 


BULK  DATA  DECK 


Input  Data  Card  CC0NEAX  Axi symmetri c Shell  Element  Connection 

Description:  Defines  the  connection  of  a conical  shell  element. 


l-ormat  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CC0NEAX 

ID 

PID 

RA 

RB 

CC0NEAX 

1 

2 

3 

4 

Field  Contents 


EID 

PID 

RA 

RB 


Unique  element  identification  number  (Integer  > 0) 

Identification  number  of  a PC0NEAX  card  (Default  is  EID)  (Integer  > 0) 
Identification  number  of  a RINGAX  card  (Integer  > 0;  RA  f RB) 
Identification  number  of  a RINGAX  card  (Integer  > 0;  RA  / RB) 


Remarks : 1 . 

2. 


This  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 

For  a discussion  of  the  conical  shell  problem,  see  Section  5.9  of  the  Theoretical 
Manual . 


2.4-11  (6/1/72) 


BULK  DATA  DECK 


Input  Data  Card  CDAMP1  Scalar  Damper  Connection 


Description:  Defines  a scalar  damper  element  of  the  structural  model. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CD AMP 1 

EID 

PID 

G1 

Cl 

G2 

C2 

CD AMP  1 

19 

6 

0 

23 

2 

Field  Contents 


EID  Unique  element  identification  number  (Integer  > 0) 

PID  Identification  number  of  a PDAMP  property  card  (Default  is  EID)  (Integer  > 0) 

G1 , G2  Geometric  grid  point  identification  number  (Integer  > 0) 

Cl,  C2  Component  number  (6  > Integers  0) 


Remarks:  1.  Scalar  points  may  be  used  for  G1  and/or  G2  in  which  case  the  corresponding  Cl  and/or 

C2  must  be  zero  or  blank.  Zero  or  blank  may  be  used  to  indicate  a grounded* 
terminal  G1  or  G2  with  a corresponding  blank  or  zero  Cl  or  C2.  If  only  scalar  points 
and/or  ground  are  involved,  it  is  more  efficient  to  use  the  CDAMP3  card. 

2.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers. 

3.  The  two  connection  points,  (G1 , Cl)  and  (G2,  C2),  must  be  distinct. 

4.  For  a discussion  of  the  scalar  elements,  see  Section  5.6  of  the  Theoretical 
Manual . 

* A grounded  terminal  is  a scalar  point  or  coordinate  of  a geometric  grid  point  whose  displacement 
is  constrained  to  zero. 


2.4-13  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-14  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CDAMP2  Scalar  Damper  Property  and  Connection 

Description:  Defines  a scalar  damper  element  of  the  structural  model  without  reference  to  a 

property  value. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CDAMP2 

EID 

B 

Gl 

Cl 

G2 

C2 

CD AMP 2 

16 

-2.98 

32 

1 

Field  Contents 


EID  Unique  element  identification  number  (Integer  > 0) 

B The  value  of  the  scalar  damper  (Real) 

Gl,  G2  Geometric  grid  point  identification  number  (Integer  > 0) 

Cl,  C2  Component  number  (6  > Integer  > 0) 


Remarks:  1.  Scalar  points  may  be  used  for  Gl  and/or  G2  in  which  case  the  corresponding  Cl  and/or 

C2  must  be  zero  or  blank.  Zero  or  blank  may  be  used  to  indicate  a grounded* 
terminal  Gl  or  G2  with  a corresponding  blank  or  zero  Cl  or  C2.  If  only  scalar  points 
and/or  ground  are  involved,  it  is  more  efficient  to  use  the  CDAMP4  card. 

2.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers. 

3.  This  single  card  completely  defines  the  element  since  no  material  or  geometric 
properties  are  required. 

4.  The  two  connection  points,  (Gl  , Cl)  and  (G2,  C2),  must  be  distinct. 

5.  For  a discussion  of  the  scalar  elements,  see  Section  5.6  of  the  Theoretical 
Manual . 


* A grounded  terminal  is  a scalar  point  or  coordinate  of  a geometric  grid  point  whose  displacement 
is  constrained  to  zero. 


2.4-15  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-16  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CDAMP3 


Scalar  Damper  Connection 


Description:  Defines  a scalar  damper  element  of  the  structural  model  which  is  connected  only 

to  scalar  points. 

Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CDAMP3 

EID 

PID 

SI 

S2 

EID 

PID 

SI 

S2 

CDAMP3 

16 

978 

24 

36 

17 

978 

24 

37 

Field 

EID 

PID 

SI,  S2 


Contents 

Unique  element  identification  number  (Integer  > 0) 

Identification  number  of  a PDAMP  property  card  (Default  is  EID)  (Integer  > 0) 
Scalar  point  identification  numbers  (Integer  > 0;  SI  / S2) 


Remarks : 1.  SI  or  S2  may  be  blank  or  zero  indicating  a constrained  coordinate. 

2.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers. 

3.  One  or  two  scalar  damper  elements  may  be  defined  on  a single  card. 


4.  For  a discussion  of  the  scalar  elements,  see  Section  5.6  of  the  Theoretical 
Manual . 


2.4-17  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-18  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CDAMP4  Scalar  Damper  Property  and  Connection 


Description:  Defines  a scalar  damper  element  of  the  structural  model  which  is  connected  only 

to  scalar  points. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CD AMP 4 

EID 

B 

SI 

S2 

EID 

B 

SI 

S2 

CDAMP4 

16 

i 

ro 

cr> 

4 

9 

17 

+8.6 

3 

7 

Field  Contents 

El D Unique  element  identification  number  (Integer  > 0) 

B The  scalar  damper  value  (Real) 

SI,  S 2 Scalar  point  identification  numbers  (Integer  > 0;  SI  / S2) 

Remarks:  1.  SI  or  S2  may  be  blank  or  zero  indicating  a constrained  coordinate. 

2.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers. 

3.  This  card  completely  defines  the  element  since  no  material  or  geometric  properties 
are  required. 

4.  One  or  two  scalar  damper  elements  may  be  defined  on  a single  card. 

5.  For  a discussion  of  the  scalar  elements,  see  Section  5.6  of  the  Theoretical 
Manual . 


2.4-19  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-20  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CDUMi  Dummy  Element  Connection 

Description:  Defines  a dummy  element  (1  < i < 9). 


Format  and  Example: 


1 234567  89  10 


CDUMi 

EID 

PID 

G1 

G2 

G3 

G4 

-etc.- 

GN 

abc 

CDUM2 

114 

108 

2 

5 

6 

8 

11 

ABC 

+bc 

A1 

A2 

-etc. - 

AN 

+BC 

2.4 

3.E4 

2 

50 

Field 

EID 

PID 


G1...GN 


A1...AN 


Contents 

Element  identification  number  (Integer  > 0) 

Identification  number  of  a PDUMi  property  card  (Integer  > 0) 

Grid  point  identification  numbers  of  connection  points  (Integer  > 0, 
G1  f G2  ...  f GN) 

Additional  entries  (Real  or  Integer) 


Remarks : 1.  The  user  must  code  the  associated  element  routines  for  matrix  generation,  stress 

recovery,  etc.,  and  perform  a link  edit  to  replace  the  dummy  routines. 

2.  If  no  property  card  is  required,  field  3 may  contain  the  material  identification 
number. 

3.  Additional  entries  are  defined  in  the  user  written  element  routines. 


2.4-20a  (6/1/72) 


BULK  DATA  DECK 


Input  Data  Card  CELAS1  Scalar  Spring  Connection 


Description:  Defines  a scalar  spring  element  of  the  structural  model. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CELAS1 

EID 

PID 

Gl 

Cl 

G2 

C2 

CELASl 

2 

6 

8 

1 

Field  Contents 


EID  Unique  element  identification  number  (Integer  > 0) 

PID  Identification  number  of  a PELAS  property  card  (Default  is  EID)  (Integer  > 0) 

61,  G2  Geometric  grid  point  identification  number  (Integer  > 0) 

Cl,  C2  Component  number  (6  > Integer  > 0) 


Remarks:  1.  Scalar  points  may  be  used  for  G1  and/or  G2  in  which  case  the  corresponding  Cl  and/or 

C2  must  be  zero  or  blank.  Zero  or  blank  may  be  used  to  indicate  a grounded* 
terminal  G1  or  G2  with  a correspondi ng  blank  or  zero  Cl  or  C2.  If  only  scalar  points 
and/or  ground  are  involved,  it  is  more  efficient  to  use  the  CELAS3  card. 

2.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers. 

3.  The  two  connection  points,  (Gl,  Cl)  and  (G2,  C2),  must  be  distinct. 

4.  For  a discussion  of  the  scalar  elements,  see  Section  5.6  of  the  Theoretical 
Manual . 

* A grounded  terminal  is  a scalar  point  or  coordinate  of  a geometric  grid  point  whose  displacement 
is  constrained  to  zero. 


2.4-21  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-22  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CELAS2  Scalar  Spring  Property  and  Connection 


Description:  Defines  a scalar  spring  element  of  the  structural  model  without  reference  to  a 

property  value. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CELAS2 

EID 

K 

Gl 

Cl 

G2 

C2 

GE 

S 

CELAS2 

28 

6.2+3 

32 

19 

4 

Field 


Contents 


EID  Unique  element  identification  number  (Integer  > 0) 

K The  value  of  the  scalar  spring  (Real) 

Gl,  G2  Geometric  grid  point  identification  number  (Integer  > 0) 

Cl,  C2  Components  number  (6  > Integer  > 0) 

GE  Damping  coefficient  (Real) 

S Stress  coefficient  (Real) 


Remarks:  1.  Scalar  points  may  be  used  for  Gl  and/or  G2  in  which  case  the  corresponding  Cl  and/or 

C2  must  be  zero  or  blank.  Zero  or  blank  may  be  used  to  indicate  a grounded* 
terminal  Gl  or  G2  with  a corresponding  blank  or  zero  Cl  or  C2.  If  only  scalar  points 
and/or  ground  are  involved,  it  is  more  efficient  to  use  the  CELAS4  card. 

2.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers. 

3.  This  single  card  completely  defines  the  element  since  no  material  or  geometric 
properties  are  required. 

4.  The  two  connection  points,  (Gl , Cl)  and  (G2,  C2),  must  be  distinct. 

5.  For  a discussion  of  the  scalar  elements,  see  Section  5.6  of  the  Theoretical 
Manual . 

* A grounded  terminal  is  a scalar  point  or  coordinate  of  a geometric  grid  point  whose  displacement 
is  constrained  to  zero. 


2.4-23  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-24  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CELA53  Scalar  Spring  Connection 


Description:  Defines  a scalar  spring  element  of  the  structural  model  which  is  connected  only 

to  scalar  points . 


Format  and  Example: 


1 

2 

3 

r* 

^5 

6 " 

7 

" 8 

9 

10 

CELAS3 

EID 

PID 

SI 

S2 

EID 

PID 

SI 

S2 

CELAS3 

19 

2 

14 

15 

2 

3 

0 

28 

Field  Contents 

EID  Unique  element  identification  number  (Integer  > 0) 

PID  Identification  number  of  a PELAS  property  card  (Default  is  EID)  (Integer  > 0) 

SI,  S2  Scalar  point  identification  numbers  (Integer  > 0;  SI  f S2) 


Remarks : 1.  SI  or  S2  may  be  blank  or  zero  indicating  a constrained  coordinate. 

2.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers. 

3.  One  or  two  scalar  springs  may  be  defined  on  a single  card. 

4.  For  a discussion  of  the  scalar  elements,  see  Section  5.6  of  the  Theoretical 
Manual . 


2.4-25  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-26  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CELAS4  Scalar  Spring  Property  and  Connection 


Description:  Defines  a scalar  element  of  the  structural  model  which  is  connected  only  to 

scalar  points  without  reference  to  a property  value. 


Format  and  Example: 


1 

3 ^ 

6 

' r 

9^ 

10 

CELAS4 

EID 

K 

SI 

S2 

EID 

K 

SI 

S2 

CELAS4 

42 

6.2-3 

2 

13 

6.2-3 

0 

2 

Field 


Contents 


EID 

K 

SI,  S2 


Unique  element  identification  number  (Integer  > 0) 

The  scalar  spring  value  (Real) 

Scalar  point  identification  numbers  (Integer  > 0;  SI  f S2) 


Remarks:  1 . 

2. 

3. 

4. 

5. 

6. 

7. 


SI  or  S2  but  not  both  may  be  blank  or  zero  indicating  a constrained  coordinate. 

Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers. 

This  card  completely  defines  the  element  since  no  material  or  geometric  properties 
are  required. 

No  damping  coefficient  is  available  with  this  form.  (Assumed  to  be  0.0) 

No  stress  coefficient  is  available  with  this  form. 

One  or  two  scalar  springs  may  be  defined  on  a single  card. 

For  a discussion  of  the  scalar  elements,  see  Section  5.6  of  the  Theoretical 
Manual . 


2.4-27  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-28  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CFLUIDi  Fluid  Element  Connections 

Description:  Defines  three  types  of  fluid  elements  for  axi symmetric  fluid  model. 

Format  and  Example: 


I 23456789  10 


CFLUID2 

EID 

IDFI 

IDF2 

RH0 

B 

CFLUID2 

100 

11 

14 

.025 

0.0 

CFLUID3 

EID 

IDFI 

IDF2 

IDF3 

RH0 

B 

CFLUID3 

no 

15 

13 

12 

1.2 

CFLUID4 

EID 

IDFI 

IDF2 

IDF3 

IDF4 

RH0 

B 

CFLUID4 

120 

11 

15 

12 

14 

Field  Contents 

EID  Element  identification  number  (Integer,  0 < Idc  < 105) 

IDFi  Identification  number  of  RINGFL  card  (Integer  > 0;  IDF1  / IDF2  t IDF3  f IDF4) 

RH0  Mass  density  (Real  > 0.0  or  blank;  If  blank,  the  AXIF  default  value  is  used) 

B Bulk  modulus,  nressure  per  volume  ratio  (Real  or  blank.  Default  value  on  AXIF 

card  is  used  if  blank) 


Remarks : 1.  This  card  is  allowed  only  if  an  AXIF  card  is  also  present. 

2.  Element  identification  number  must  be  unique  with  respect  to  al 1 other  fluid,  scalar 
and  structural  elements. 


3.  The  volume  defined  by  IDFi  is  a body  of  revolution  about  the  polar  axis  of  the  Fluid 
Coordinate  System  defined  by  AXIF.  CFLUID2  defines  a thick  disk  with  IDFI  and  IDF2 
defining  the  outer  corners  as  in  the  sketch. 

Polar 
axis 


4.  All  interior  angles  must  be  less  than  180°. 

5.  The  order  of  connected  RINGFL  points  is  arbitrary. 

6.  If  the  bulk  modulus  value  is  zero  the  fluid  is  assumed  incompressible. 


2.4-28a  (9/1/70) 


NASTRAN  DATA  DECK 


2.4-28b  (9/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CHBDY  Heat  Boundary  Element 


Description:  Defines  a boundary  element  for  heat  transfer  analysis  which  is  used  for  heat  flux, 

thermal  vector  flux,  convection  and/or  radiation. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

CHBDY 

EID 

PID 

TYPE 

G1 

G2 

G3 

G4 

CHBDY 

721 

100 

LINE 

101 

98 

+BD721 

+abc 

GA1 

GA2 

GA3 

GA4 

VI 

V2 

V3 

+BD721 

102 

102 

1 .00 

0.0 

0.0 

Field 

EID 

PID 

TYPE 


Contents 

Element  identification  number  (Integer  > 0) 

Property  identification  number  (Integer  > 0) 

Type  of  area  involved  (must  be  one  of  "P0INT",  "LINE",  "REV",  "AREA3" , 
"AREA4"  or  "ELCYL") 


G1,G2,G3,G4  Grid  point  identification  numbers  of  primary  connected  points  (Integer  > 0 or 
blank) 

GA1 ,GA2,GA3,GA4  Grid  or  scalar  point  identification  numbers  of  associated  ambient  points 
(Integer  > 0 or  blank) 

V1,V2,V3  \Iector  (in  the  basic  coordinate  system)  used  for  element  orientation  (real 

or  blank) 


Remarks : 

1.  The  continuation  card  is  not  required. 

2.  The  six  types  have  the  following  characteristics: 

a.  The  "P0INT"  type  has  one  primary  grid  point,  requires  a property  card,  and  the 
normal  vector  {V1,V2,V3}  must  be  given  if  thermal  vector  flux  is  to  be  used. 

b.  The  "LINE"  type  has  two  primary  grid  points,  requires  a property  card,  and  the 
vector  is  required  if  thermal  vector  flux  is  to  be  used. 

c.  The  "REV"  type  has  two  primary  grid  points  which  must  lie  in  the  x-z  plane  of 
the  basic  coordinate  system  with  x > 0.  The  defined  area  is  a conical  section 
with  z as  the  axis  of  symmetry.  A property  card  is  required  for  convection, 
radiation,  or  thermal  vector  flux. 

d.  The  "AREA3"  and  "AREA4"  types  have  three  and  four  primary  grid  points,  respec- 
tively. These  points  define  a triangular  or  quadrilateral  surface  and  must  be 
ordered  to  go  around  the  boundary.  A property  card  is  required  for  convection, 
radiation,  or  thermal  vector  flux. 

e.  The  "ELCYL"  type  (elliptic  cylinder)  has  two  connected  primary  grid  points,  it 
requires  a property  card,  and  if  thermal  vector  flux  is  used,  the  vector  must 
be  nonzero. 


2.4-28c  (4/1/73) 


NASTRAN  DATA  DECK 


CHBDY  (Cont.) 

3.  A property  card,  PHBDY , is  used  to  define  the  associated  area  factors,  the 
emissivity,  the  absorbti vity , and  the  principal  radii  of  the  elliptic  cylinder. 

The  material  coefficients  used  for  convection  and  thermal  capacity  are  referenced 
by  the  PHBDY  card.  See  this  card  description  for  details. 

4.  The  associated  points,  GA1 , GA2,  etc.,  may  be  either  grid  or  scalar  points,  and 
are  used  to  define  the  ambient  temperature  for  a convection  field.  These  points 
correspond  to  the  primary  points  G1 , G2,  etc.,  and  the  number  of  them  depends  on 
the  TYPE  option,  but  they  need  not  be  unique.  Their  values  may  be  set  in  statics 
with  an  SPC  card,  or  they  may  be  connected  to  other  elements.  If  any  field  is 
blank,  the  ambient  temperature  associated  with  that  grid  point  is  assumed  to  be 
zero. 

5.  Heat  flux  may  be  applied  to  this  element  with  QBDY1  or  QBDY2  cards. 

6.  Thermal  vector  flux  from  a directional  source  may  be  applied  to  this  element  with  a 
QVECT  card.  See  Figure  1 on  page  1.8-7  for  the  definition  of  the  normal  vector  for 
each  element  type. 


2.4-28d  (4/1/73) 


BULK  DATA  DECK 


Input  Data  Card  CHEXAi  Hexahedron  Element  Connection 


Description:  Defines  two  types  of  hexahedron  elements  (3  dimensional  solid  with  8 vertices  and  6 

quadrilateral  faces,  HEXAi)  of  the  structural  model. 


Format  and  Example: 


J 2 3 4 5 6 Z 8 9 10 


CHEXAi 

EID 

MID 

G1 

G2 

G3 

G4 

G5 

G6 

abc 

CHEXA2 

15 

2 

7 

8 

9 

10 

15 

16 

ABC 

+bc 

G7 

G8 

+BC 

17 

18 

Field  Contents 


CHEXAi 

EID 

MID 

G1 . . ,G8 


CHEXAI  or  CHEXA2  (see  Remark  7) 

Element  identification  number  (Integer  > 0) 

Material  identification  number  (Integer  > 0) 

Grid  point  identification  numbers  of  connection  points  (Integers  > 0, 
G1  t G2  / ...  t G8) 

18 


Remarks:  1.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 

identification  numbers. 

2.  The  order  at  the  grid  points  is:  G1 , G2,  G3,  G4  in  order  around  one  quadrilateral 
face.  G5,  G6,  G7,  G8  are  in  order  in  the  same  direction  around  the  opposite  quad- 
rilateral, with  G1  and  G5  along  the  same  edge. 

3.  The  quadrilateral  faces  must  be  nearly  planar. 


4.  There  is  no  nonstructural  mass. 


5.  For  structural  problems,  material  must  be  defined  by  MAT1  card. 

6.  Stresses  are  given  in  the  basic  coordinate  system. 

7.  CHEXAI  represents  the  element  as  5 tetrahedra,  CHEXA2  represents  the  element  as  10 
overlapping  tetrahedra. 

8.  For  heat  transfer  problems,  material  may  be  defined  with  either  a MAT4  or 
MAT 5 card. 


2.4-28e  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-28f  (6/1/72) 


BULK  DATA  DECK 


Input  Data  Card  CM ASS 1 Scalar  Mass  Connection 


Description : Defines  a scalar  mass  element  of  the  structural  model. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CM  AS  SI 

EID 

PID 

Gl 

Cl 

G2 

C2 

CMASSl 

32 

6 

2 

1 

2 

3 

Field  Contents 


EID  Unique  element  identification  number  (Integer  > 0) 

PID  Identification  number  of  a PMASS  property  card  (Default  is  EID)  (Integer  > 0) 

Gl,  G2  Geometric  grid  point  identification  number  (Integer  2 0) 

Cl,  C2  Component  number  (6  > Integers  0) 


Remarks:  1.  Scalar  points  may  be  used  for  Gl  and/or  G2  in  which  case  the  corresponding  Cl  and/or 

C2  must  be  zero  or  blank.  Zero  or  blank  may  be  used  to  indicate  a grounded* 
terminal  Gl  or  G2  with  a corresponding  blank  or  zero  Cl  or  C2.  If  only  scalar  points 
and/or  ground  are  involved,  it  is  more  efficient  to  use  the  CMASS3  card. 

2.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers. 

3.  The  two  connection  points,  (Gl,  Cl)  and  (G2,  C2),  must  be  distinct. 

4.  For  a discussion  of  the  scalar  elements,  see  Section  5.6  of  the  Theoretical 
Manual . 

* A grounded  terminal  is  a scalar  point  or  coordinate  of  a geometric  grid  point  whose  displacement 
is  constrained  to  zero. 


2.4-29  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-70  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CMASS2  Scalar  Mass  Property  and  Connection 

Description:  Defines  a scalar  mass  element  of  the  structural  model  without  reference  to  a pro- 

perty value. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

[CMASS2 

EID 

M 

Gl 

Cl 

G2 

C2 

|CMASS2 

32 

9.25 

6 

1 

7 

Field  Contents 


EID  Unique  element  identification  number  (Integer  > 0) 

M The  value  of  the  scalar  mass  (Real) 

Gl,  G2  Geometric  grid  point  identification  number  (Integer  > 0) 

Cl,  C2  Component  number  (6  > Integer  > 0) 


Remarks:  1.  Scalar  points  may  be  used  for  Gl  and/or  G2  in  which  case  the  corresponding  Cl  and/or 

C2  must  be  zero  or  blank.  Zero  or  blank  may  be  used  to  indicate  a grounded* 
terminal  Gl  or  G2  with  a corresponding  blank  or  zero  Cl  or  C2.  If  only  scalar  points 
and/or  ground  are  involved,  it  is  more  efficient  to  use  the  CMASS4  card. 

2.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers. 

3.  This  card  completely  defines  the  element  since  no  material  or  geometric  properties 
are  required. 

4.  The  two  connection  points,  (Gl , Cl)  and  (G2,  C2),  must  be  distinct. 

5.  For  a discussion  of  the  scalar  elements,  see  Section  5.6  of  the  Theoretical 
Manual . 

* A grounded  terminal  is  a scalar  point  or  coordinate  of  a geometric  grid  point  whose  displacement 
is  constrained  to  zero. 


2.4-31  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-32  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CMASS3  Scalar  Mass  Connection 


Description:  Defines  a scalar  mass  element  of  the  structural  model  which  is  connected  only  to 

scalar  points. 


Format  and  Example: 


1 

2 

"5 

" 4 " 

5 

6 

7 

" 8 

9 

10 

CMASS3 

EID 

PID 

SI 

S2 

EID 

PID 

SI 

S2 

CMASS3 

13 

42 

62 

1 

Field  Contents 

EID  Unique  element  identification  number  (Integer  > 0) 

PID  Identification  number  of  a PMASS  property  card  (Default  is  EID)  (Integer  > 0) 

SI,  S2  Scalar  point  identification  numbers  (Integers  0;  SI  f S2) 

Remarks:  1.  SI  or  S2  may  be  blank  or  zero  indicating  a constrained  coordinate. 

2.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers. 

3.  One  or  two  scalar  masses  mav  be  defined  on  a sinqle  card. 

4.  For  a discussion  of  the  scalar  elements,  see  Section  5.6  of  the  Theoretical 
Manual . 


2.4-33  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-34  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CMASS4  Scalar  Mass  Property  and  Connection 


Description:  Defines  a scalar  mass  element  of  the  structural  model  which  is  connected  only  to 

scalar  points  without  reference  to  a property  value. 


Format  and  Example: 


1 

2 

' 4 

5 

6 

7 

""  8 

9 

10 

:mass4 

EID 

M 

SI 

S2 

EID 

M 

SI 

S2 

DMAS  S 4 

23 

14.92 

6 

23 

2 

-16.3 

0 

29 

Field 


Contents 


EID 

M 

SI,  S2 


Unique  element  identification  number  (Integer  > 0) 

The  scalar  mass  value  (Real) 

Scalar  point  identification  numbers  (Integers  0;  SI  / S2) 


Remarks : 1.  SI  or  S2  may  be  blank  or  zero  indicating  a constrained  coordinate. 

2.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers. 

3.  This  card  completely  defines  the  element  since  no  material  or  geometric  properties 
are  required. 


4.  One  or  two  scalar  masses  may  be  defined  on  a single  card. 

5.  For  a discussion  of  the  scalar  elements,  see  Section  5.6  of  the  Theoretical 
Manual . 


2.4-35  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-36  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  C0NM1  Concentrated  Mass  Element  Connection 


Description:  Defines  a 6x6  symmetric  mass  matrix  at  a geometric  grid  point  of  the  structural 

model . 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


C0NM1 

EID 

G 

CID 

Mil 

M21 

M22 

M31 

M32 

abc 

C0NM1 

2 

22 

2 

2.9 

6.3 

+i 

+bc 

M33 

M41 

M42 

M43 

M44 

M51 

M52 

M53 

def 

+1 

4.8 

28.6 

+2 

+ef 

M54 

M55 

M61 

M62 

M63 

M64 

M65 

M66 

+2 

28.6 

28.6 

Field 


Contents 


EID 

G 

CID 
Mi  j 


Unique  element  identification  number  (Integer  > 0) 

Grid  point  identification  number  (Integer  > 0) 

Coordinate  system  identification  number  for  the  mass  matrix  (Integer^  0) 
Mass  matrix  values  (Real) 


Remarks:  1.  For  a less  general  means  of  defining  concentrated  mass  at  grid  points,  see  C0NM2. 


2.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers. 


2.4-37  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-38  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  C0NM2  Concentrated  Mass  Element  Connection 


Description:  Defines  a concentrated  mass  at  a grid  point  of  the  structural  model. 

Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


C0NM2 

EID 

G 

CID 

M 

XI 

X2 

X3 

abc 

C0NM2 

2 

15 

6 

49.7 

123 

+bc 

m 

121 

122 

131 

132 

133 

+23 

16.2 

16.2 

7.8 

Field  Contents 


EID 

G 

CID 

M 

X1,X2,X3 

n*j 


Element  identification  number  (Integer  > 0) 

Grid  point  identification  number  (Integer  >0) 

Coordinate  system  identification  number  (Integer  > 0) 

Mass  Value  (Real) 

Offset  distances  for  the  mass  in  the  coordinate  system  defined  in  field  4 (Real) 

Mass  moments  of  inertia  measured  at  the  mass  c.g.  in  coordinate  system  defined 
by  field  4 (Real ) 


Remarks : 1.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 

identification  numbers. 

2.  For  a more  general  means  of  defining  concentrated  mass  at  grid  points,  see  C0NM1 . 

3.  The  continuation  card  may  be  omitted. 


2.4-39  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-40  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  C0NR0D  Rod  Element  Property  and  Connection 


Description:  Defines  a rod  element  of  the  structural  model  without  reference  to  a property  card. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

C0NR0D 

EID 

G1 

G2 

MID 

A 

J 

C 

NSM 

C0NR0D 

2 

16 

17 

23 

2.69 

Field  Contents 


EID 

SI,  G2 

MID 

A 

J 

C 

NSM 

Remarks:  1. 


Unique  element  identification  number  (Integer  > 0) 

Grid  point  identification  numbers  of  connection  points  (Integer  > 0;  G1  f G2) 
Material  identification  number  (Integer  > 0) 

Area  of  rod  (Real) 

Torsional  constant  (Real) 

Coefficient  for  torsional  stress  determination  (Real) 

Nonstructural  mass  per  unit  length  (Real) 

Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers. 


2.  For  structural  problems,  C0NR0D  cards  may  only  reference  MAT1  material  cards. 

3.  For  heat  transfer  problems,  C0NR0D  cards  may  only  reference  MAT4  or 
MAT5  material  cards. 


2.4-41  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-42  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  C0RD1C  Cylindrical  Coordinate  System  Definition 


Description:  Defines  a cylindrical  coordinate  system  by  reference  to  three  grid  points.  These 

points  must  be  defined  in  coordinate  systems  whose  definition  does  not  involve  the  coordinate 
system  being  defined.  The  first  point  is  the  origin,  the  second  lies  on  the  z-axis,  and  the  third 
lies  in  the  plane  of  the  azimuthal  origin. 


z 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

C0RD1C 

CID 

G1 

G2 

G3 

CID 

G1 

G2 

G3 

C0RD1C 

3 

16 

32 

19 

Field 


Contents 


CID  Coordinate  system  identification  number  (Integer  > 0) 

G1 , G2,  G3  Grid  point  identification  numbers  (Integer  > 0;  G1  / G2  / G3) 


Remarks : 1.  Coordinate  system  identification  numbers  on  all  C0RD1R,  C0RD1C,  C0RD1S,  C0RD2R, 

C0RD2C,  and  C0RD2S  cards  must  all  be  unique. 

2.  The  three  points  G1 , G2,  G3  must  be  noncol 1 inear. 

3.  The  location  of  a grid  point  (P  in  the  sketch)  in  this  coordinate  system  is  given  by 
(R,  0,  Z)  where  0 is  measured  in  degrees. 


4.  The  displacement  coordinate  directions  at  P are  dependent  on  the  location  of  P as 
shown  above  by  (ur,  u05  uz). 

5.  Points  on  the  z-axis  may  not  have  their  displacement  directions  defined  in  this 
coordinate  system  since  an  ambiguity  results. 

6.  One  or  two  coordinate  systems  may  be  defined  on  a single  card. 


2.4-43  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-44  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  C0RD1 R Rectangular  Coordinate  System  Definition 


Description:  Defines  a rectangular  coordinate  system  by  reference  to  three  grid  points.  These 

points  must  be  defined  in  coordinate  systems  whose  definition  does  not  involve  the  coordinate 
system  being  defined.  The  first  point  is  the  origin,  the  second  lies  on  the  z-axis,  and  the  third 
lies  in  the  x-z  plane. 


z 


Format  and  Example: 


1 

2 ’ 

3*  ^ 

5 

6 

7 

8 

9 

10 

C0RD1R 

CID 

Gl 

G2 

G3 

CID 

Gl 

G2 

G3 

C0RD1R 

3 

16 

32 

19 

Field  Contents 

CID  Coordinate  system  identification  number  (Integer  > 0) 

Gl,  G2,  G3  Grid  point  identification  numbers  (Integer  > 0;  G1  + G2  + G3) 


Remarks: 


1.  Coordinate  system  identification  numbers  on  all  C0RD1R,  C0RD1C,  C0RD1S,  C0RD2R, 
C0RD2C,  and  C0RD2S  cards  must  all  be  unique. 

2.  The  three  points  Gl , G2,  G3  must  be  noncollinear. 

3.  The  location  of  a grid  point  (P  in  the  sketch)  in  this  coordinate  system  is  given 
by  (X,  Y,  Z). 

4.  The  displacement  coordinate  directions  at  P are  shown  above  by  (u  , u , u ). 

x y z 

5.  One  or  two  coordinate  systems  may  be  defined  on  a single  card. 


2.4-45  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  C0RD1S  Spherical  Coordinate  System  Definition 


Description:  Defines  a spherical  coordinate  system  by  reference  to  three  grid  points.  These 

points  must  be  defined  in  coordinate  systems  whose  definition  does  not  involve  the  coordinate 
system  being  defined.  The  first  point  is  the  origin,  the  second  lies  on  the  z-axis,  and  the  third 
lies  in  the  plane  of  the  azimuthal  origin. 


7 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

C0RD1S 

CID 

Gl 

G2 

G3 

CID 

Gl 

G2 

G3 

C0RD1S 

3 

16 

32 

19 

Field 


Contents 


CID  Coordinate  system  identification  number  (Integer  > 0) 

Gl,  G2 , G3  Grid  point  identification  numbers  (Integer  > 0;  G1  f G2  f G3) 


Remarks:  1.  Coordinate  system  identification  numbers  on  all  C0RD1R,  C0RD1C,  C0RD1S,  C0RD2R, 

C0RD2C,  and  C0RD2S  cards  must  all  be  unique. 


2.  The  three  points  Gl  , G2,  G3  must  be  noncol 1 inear. 

3.  The  location  of  a grid  point  (P  in  the  sketch)  in  this  coordinate  system  is  given 
by  (R,  0,  $)  where  0 and  $>  are  measured  in  degrees. 

4.  The  displacement  coordinate  directions  at  P are  dependent  on  the  location  of  P as 

shown  above  by  (u  . uQ,  u,). 

r t)  (p 

5.  Points  on  the  polar  axis  may  not  have  their  displacement  directions  defined  in  this 
coordinate  system  since  an  ambiguity  results. 

6.  One  or  two  coordinate  systems  may  be  defined  on  a single  card. 


2.4-47  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-48  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  C0RD2C  Cylindrical  Coordinate  System  Definition 


Description:  Defines  a cylindrical  coordinate  system  by  reference  to  the  coordinates  of  three 

points.  The  first  point  defines  the  origin.  The  second  point  defines  the  direction  of  the  z-axis. 
The  third  lies  in  the  plane  of  the  azimuthal  origin.  The  reference  coordinate  must  be  independ- 
ently defined. 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


C0RD2C 

CID 

RID 

A1 

A2 

A3 

B1 

B2 

B3 

ABC 

C0RD2C 

3 

17 

-2.9 

1.0 

0.0 

3.6 

0.0 

1.0 

123 

+BC 

Cl 

C2 

C3 

+23 

5.2 

1.0 

-2.9 

Field  Contents 


CID  Coordinate  system  identification  number  (Integer  > 0) 

RID  Reference  to  a coordinate  system  which  is  defined  independently  of  new  coordin- 

ate system  (Integer  > 0 or  blank) 

A1,A2,A3 

B1,B2,B3  Coordinates  of  three  points  in  coordinate  system  defined  in  field  3 (Real) 

C1,C2,C3 


(continued) 


2.4-49  (3/1/70) 


NASTRAN  DATA  DECK 


Remarks : 


C0RD2C  (cont.) 


Continuation  card  must  be  present. 

. The  three  points  (AT,  A2,  A3),  (B1 , B2,  B3),  (Cl,  C2,  C3)  must  be  unique  and  non- 
col linear.  Noncol linearity  is  checked  by  the  geometry  processor. 

\m  Coordinate  system  identification  numbers  on  all  C0RD I R , C0RD1C,  C0RDIS,  C0RD2R, 
C0RD2C,  and  C0RD2S  cards  must  all  be  unique. 


4.  An  RID  of  zero  references  the  basic  coordinate  system. 

5.  The  location  of  a grid  point  (P  in  the  sketch)  in  this  coordinate  system  is  given 
by  (R,  0,  Z)  where  0 is  measured  in  degrees. 

6.  The  displacement  coordinate  directions  at  P are  dependent  on  the  location  of  P as 
shown  above  by  ( up , uQ,  uz). 

7.  Points  on  the  z-axis  may  not  have  their  displacement  direction  defined  in  this 
coordinate  system  since  an  ambiguity  results. 


2.4-50  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  C0RD2R  Rectangular  Coordinate  System  Definition 


Description:  Defines  a rectangular  coordinate  system  by  reference  to  the  coordinates  of  three 

points.  The  first  point  defines  the  origin.  The  second  point  defines  the  direction  of  the  z-axis. 
The  third  point  defines  a vector  which,  with  the  z-axis,  defines  the  x-z  plane.  The  reference 
coordinate  must  be  independently  defined. 

z 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


C0RD2R 

CID 

RID 

A1 

A2 

A3 

Bl 

B2 

B3 

ABC 

C0RD2R 

3 

17 

-2.9 

1.0 

0.0 

3.6 

0.0 

i.O 

123 

+BC 

Cl 

C2 

C3 

+23 

5.2 

1.0 

-2.9 

Field 


Contents 


CID  Coordinate  system  identification  number  (Integer  > 0) 

RID  Reference  to  a coordinate  system  which  is  defined  independently  of  new  coordin- 

ate system  (Integer  > 0 or  blank) 

A1,A2,A3 

B1,B2,B3  Coordinates  of  three  points  in  coordinate  system  defined  in  field  3 (Real) 

Cl ,C2,C3 


Remarks:  1.  Continuation  card  must  be  present. 

2.  The  three  points  (A1 , A2,  A3),  (Bl,  B2,  B3) , (Cl,  C2,  C3)  must  be  unique  and  non- 
collinear.  Noncoil ineari ty  is  checked  by  the  geometry  processor. 

3.  Coordinate  system  identification  numbers  on  all  C0RD1R,  C0RD1C,  C0RD1S,  C0RD2R, 
C0RD2C,  and  C0RD2S  cards  must  all  be  unique. 


4.  An  RID  of  zero  references  the  basic  coordinate  system. 

5.  The  location  of  a grid  point  (P  in  the  sketch)  in  this  coordinate  system  is  given  by 
(X,  Y,  Z). 

6.  The  displacement  coordinate  directions  at  P are  shown  by  (ux,  uy,  uz). 

2.4-51  (3/1/70) 


- 


BULK  DATA  DECK 


Input  Data  Card  C0RD2S  Spherical  Coordinate  System  Definition 


Description:  Defines  a spherical  coordinate  system  by  reference  to  the  coordinates  of  three 

points.  The  first  point  defines  the  origin.  The  second  point  defines  the  direction  of  the  z-axis. 
The  third  lies  in  the  plane  of  the  azimuthal  origin.  The  reference  coordinate  must  be  independ- 
ently defined. 

z 


Format  and  Example: 


1 2 3 4 5 


6 


7 8 9 10 


C0RD2S 

CID 

RID 

A1 

A2 

A3 

B1 

B2 

B3 

ABC 

C0RD2S 

3 

17 

-2.9 

1.0 

0.0 

3.6 

0.0 

1.0 

123 

t-BC 

Cl 

C2 

C3 

♦-23 

5.2 

1.0 

-2.9 

Field  Contents 


CID  Coordinate  system  identification  number  (Integer  > 0) 

RID  Reference  to  a coordinate  system  which  is  defined  independently  of  new  coordin- 

ate system  (Integer  ^ 0 or  blank) 

A1,A2,A3 

B1,B2,B3  Coordinates  of  three  points  in  coordinate  system  defined  in  field  3 (Real) 

Cl ,C2,C3 


(Continued) 


2-4-53  (3/1/70) 


BULK  DATA  DECK 


C0RD2S  (cont.) 


Remarks : 1.  Continuation  card  must  be  present. 

2.  The  three  points  (A1 , A2,  A3),  (B1 , B2,  B3),  (Cl,  C2,  C3)  must  be  unique  and  non- 
collinear.  Noncol linearity  is  checked  by  the  geometry  processor. 

3.  Coordinate  system  identification  numbers  on  all  C0RD1R,  C0RD1C,  C0RD1S,  C0RD2R, 
C0RD2C,  and  C0RD2S  cards  must  all  be  unique, 

4.  An  RID  of  zero  references  the  basic  coordinate  system. 

5.  The  location  of  a grid  point  (P  in  the  sketch)  in  this  coordinate  system  is  given 
by  (R,  0,  $)  where  0 and  $ are  measured  in  degrees. 

6.  The  displacement  coordinate  directions  at  P are  shown  above  by  (u  , uQ,  u.). 

r u cp 

7.  Points  on  the  polar  axis  may  not  have  their  displacement  directions  defined  in  this 
coordinate  system  since  an  ambiguity  results. 


2.4-54  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CQDMEM  Quadrilateral  Element  Connection 

Description:  Defines  a quadrilateral  membrane  element  (QDMEM)  of  the  structural  model  consisting 

of  four  overlapping  TRMEM  elements. 

Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CQDMEM 

EID 

PID 

G1 

G2 

G3 

G4 

TH 

CQDMEM 

72 

13 

13 

14 

15 

16 

29.2 

Field 


Contents 


EID 

PID 

61  ,G2,G3,G4 
TH 


Element  identification  number  (Integer  > 0) 

Identification  number  of  a PQDMEM  property  card  (Default  is  EID)  (Integer  > 0) 

Grid  point  identification  numbers  of  connection  points  (Integer  > 0; 

G1  f G2  f G3  f G4) 

Material  property  orientation  angle  in  degrees  (Real) 

The  sketch  below  gives  the  sign  convention  for  TH. 


Remarks:  1.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 

identification  numbers. 

2.  Grid  points  G1  thru  G4  must  be  ordered  consecutively  around  the  perimeter  of  the 
element. 

3.  All  interior  angles  must  be  less  than  180°. 


2.4-55  (4/1/73) 


NASTRAN  DATA  DECK 


2.4-56  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CQDMEM1  Isoparametric  Quadrilateral  Element  Connection 

Description:  Defines  an  isoparametric  quadrilateral  membrane  element  (QDMEM1 ) of  the  structural 

model . 

Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CQDMEM1 

EID 

PID 

G1 

G2 

G3 

G4 

TH 

CQDMEM1 

72 

13 

13 

14 

15 

16 

29.2 

Field  Contents 

EID  Element  identification  number  (Integer  > 0) 

PID  Identification  number  of  a PQDMEM1  property  card  (Default  is  EID) 

(Integer  > 0) 

G1,G2,G3,G4  Grid  point  identification  numbers  of  connection  points  (Integer  > 0); 

G1  f G2  f G3  f G4) 

TH  Material  property  orientation  angle  in  degrees  (Real) 

The  sketch  below  gives  the  sign  convention  for  TH 


Remarks:  1.  Element  identification  numbers  must  be  unique  with  respect  to  aJJ_  other  element 

identification  numbers. 

2.  Grid  points  G1  through  G4  must  be  ordered  consecutively  around  the  perimeter 
of  the  element. 

3.  All  interior  angles  must  be  less  than  180  degrees. 


2.4-56a  (4/1/73) 


NASTRAN  DATA  DECK 


2.4-56b  (4/1/73) 


BULK  DATA  DECK 


Input  Data  Card  CQDMEM2  Quadrilateral  Element  Connection 

Description:  Defines  a quadrilateral  membrane  element  (QDMEM2)  of  the  structural  model 

consisting  of  four  nonoverlapping  TRMEM  elements. 

Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CQDMEM2 

EID 

PID 

G1 

G2 

G3 

G4 

TH 

CQDMEM2 

72 

13 

13 

14 

15 

16 

29.2 

Field 


Contents 


EID 

PID 

G1  ,G2 ,G3,G4 
TH 


Element  identification  number  (Integer  > 0) 

Identification  number  of  a PQDMEM2  property  card  (Default  is  EID)  (Integer  > 0) 

Grid  point  identification  numbers  of  connection  points  (Integer  > 0; 

G1  f G2  f G3  f G4) 

Material  property  orientation  angle  in  degrees  (Real) 

The  sketch  below  gives  the  sign  convention  for  TH 


Remarks:  1.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 

identification  numbers. 

2.  Grid  points  G1  through  G4  must  be  ordered  consecutively  around  the  perimeter 
of  the  element. 

3.  All  interior  angles  must  be  less  than  180  degrees. 


2.4-56C  (4/1/73) 


NASTRAN  DATA  DECK 


2.4-56d  (4/1/73) 


BULK  DATA  DECK 


Input  Data  Card  CQDPLT  Quadrilateral  Element  Connection 

Description:  Defines  a quadrilateral  bending  element  (QDPLT)  of  the  structural  model. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CQDPLT 

EID 

PID 

G1 

G2 

G3 

G4 

TH 

CQDPLT 

72 

13 

13 

14 

15 

16 

29.2 

Field 


Contents 


EID 

PID 

G1,G2,G3,G4 

TH 


Element  identification  number  (Integer  > 0) 

Identification  number  of  a PQDPLT  property  card  (Default  is  EID)  (Integer  > 0) 
Grid  point  identification  numbers  of  connection  points  (Integer  > 0; 

G1  f G2  f G3  f G4) 

Material  property  orientation  angle  in  degrees  (Real) 

The  sketch  below  gives  the  sign  convention  for  TH. 


Remarks : 1.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 

identification  numbers. 


2.  Grid  points  G1  thru  G4  must  be  ordered  consecutively  around  the  perimeter  of  the 
element. 

3.  All  interior  angles  must  be  less  than  180°. 

4.  No  structural  mass  is  generated  by  this  element. 


2.4-57  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-58  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CQUAD1  Quadrilateral  Element  Connection 

Description:  Defines  a quadrilateral  membrane  and  bending  element  (QUAD1)  of  the  structural  model. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CQUAD1 

EID 

PID 

G1 

G2 

G3 

G4 

TH 

CQUAD1 

72 

13 

13 

14 

15 

16 

29,2 

Field 

EID 

PID 

G1  ,G2 ,G3 ,G4 
TH 


Contents 

Element  identification  number  (Integer  > 0) 

Identification  number  of  a PQUAD1  property  card  (Default  is  EID)  (Integer  > 0) 

Grid  point  identification  numbers  of  connection  points  (Inteqer  > 0; 

G1  f G2  f G3  f G4) 

Material  property  orientation  angle  in  degrees  (Real) 

The  sketch  below  gives  the  sign  convention  for  TH. 


Remarks:  1.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 

identification  numbers. 

2.  Grid  points  G1  thru  G4  must  be  ordered  consecutively  around  the  perimeter  of  the 
element. 

3.  All  interior  angles  must  be  less  than  180°. 


2.4-59  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-60  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CQUAD2  Quadrilateral  Element  Connection 


Description:  Defines  a homogeneous  quadrilateral  membrane  and  bending  element  (QUAD2)  of  the 

structural  model . 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

:quad2 

EID 

PID 

G1 

G2 

G3 

G4 

TH 

CQUAD2 

72 

13 

13 

14 

15 

16 

29.2 

Field  Contents 


EID 

PID 

G1 ,62 ,G3,G4 
TH 


Element  identification  number  (Integer  > 0) 

Identification  number  of  a PQUAD2  property  card  (Default  is  EID)  (Integer  > 0) 

Grid  point  identification  numbers  of  connection  points  (Integer  > 0; 

G1  f G2  f G3  f G4) 

Material  property  orientation  angle  in  degrees  (Real) 

The  sketch  below  gives  the  sign  convention  for  TH. 


Remarks:  1.  Element  identification  numbers  must  be  unique  with  respect  to  a]J_  other  element 

identification  numbers. 

2.  Grid  points  G1  thru  G4  must  be  ordered  consecutively  around  the  perimeter  of  the 
element. 

3.  All  interior  angles  must  be  less  than  180°. 


2.4-61  (6/1/72) 


— _ — 


BULK  DATA  DECK 


Input  Data  Card  CR0D  Rod  Element  Connection 

Description:  Defines  a tension-compression-torsion  element  (R0D)  of  the  structural  model. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CR0D 

EID 

PID 

G1 

G2 

EID 

PID 

G1 

G2 

CR0D 

12 

13 

21 

23 

3 

12 

24 

5 

Field  Contents 


EID  Element  identification  number  (Integer  > 0) 

PID  Identification  number  of  a PR0D  property  card  (Default  is  EID)  (Integer  > 0) 

G1 , G2  Grid  point  identification  numbers  of  connection  points  (Integer  > 0;  G1  / G2) 


Remarks : 1.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 

identification  numbers. 

2.  See  C0NR0D  for  alternative  method  of  rod  definition. 

3.  One  or  two  R0D  elements  may  be  defined  on  a single  card. 


2.4-63  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-64  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CSHEAR  Shear  Panel  Element  Connection 

Description:  Defines  a shear  panel  element  (SHEAR)  of  the  structural  model. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CSHEAR 

EID 

PID 

G1 

G2 

G3 

G4 

CSHEAR 

3 

6 

i 

5 

3 

7 

Field  Contents 

EID  Element  identification  number  (Integer  > 0) 

PID  Identification  number  of  a PSHEAR  property  card  (Default  is  EID)  (Integer  > 0) 

G1 , G2,  G3,  G4  Grid  point  identification  numbers  of  connection  points  (Integer  > 0; 

G1  f G2  f G3  f G4) 


Remarks : 1 . 


Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 
identification  numbers. 


2.  Grid  points  G1  thru  G4  must  be  ordered  consecutively  around  the  perimeter  of  the 
element. 

3.  All  interior  angles  must  be  less  than  180°. 


2.4-65  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-66  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CSLQTi  Slot  Element  Connections 


Description:  Defines  an  element  connecting  i = 3 or  i = 4 points  which  solves  the  wave  equation 

in  two  dimensions.  Used  in  the  acoustic  cavity  analysis  for  the  definition  of  evenly  spaced 
radial  slots. 


Formats  and  Examples: 


123456789  10 


CSL0T3 

EID 

IDS1 

IDS2 

IDS3 

RH0 

B 

M 

CSL0T3 

100 

i 

3 

2 

3.E-3 

6 

CSL0T4 

EID 

IDS! 

IDS2 

IDS3 

IDS4 

RH0 

B 

M 

CSL0T4 

101 

1 

3 

2 

4 

6.2+4 

3 

Field 


Contents 


EID 

IDSj 

RH0 

B 

M 


Element  identification  number  (Integer  > 0) 

Identification  number  of  connected  GRIDS  points,  j = 1,2,...J  (Integer  > 0) 
Fluid  density  in  mass  units  (Real  > 0.0  or  "blank") 

Fluid  bulk  modulus  (Real  £ 0.0  or  blank) 

Number  of  slots  in  circumferential  direction  (Integer  > 0,  or  "blank"). 


Remarks:  1.  This  card  is  allowed  only  if  an  AXSL0T  card  is  also  present. 


2.  The  element  identification  number  (IDF)  must  be  unique  with  respect  to  all  other 
fluid  or  structural  elements. 


3.  If  RH0,  B,  or  M are  blank,  the  corresponding  values  on  the  AXSL0T  data  card  are 
used,  in  which  case  the  default  value  must  not  be  blank  (undefined). 

4.  Plot  elements  connecting  two  points  at  a time  are  generated  for  these  elements.  The 
CSL0T3  element  generates  3 plot  elements.  The  CSL0T4  element  generates  four  plot 
elements,  connecting  points  1-2,  2-3,  3-4,  and  4-1. 

5.  If  B = 0.0,  the  slot  is  considered  to  be  an  incompressible  fluid. 

6.  If  M = 0 no  matrices  for  CSL0T i elements  are  generated. 


2.4-66a  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-66b  (6/1/72) 


Input  Data  Card  CTETRA 


Tetrahedron  Element  Connection 


Description:  Defines  a tetrahedron  element  (3  dimensional  solid  with  4 vertices  and  4 triangul 

faces,  TETRA)  of  the  structural  model. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CTETRA 

EID 

MID 

G1 

G2 

G3 

G4 

CTETRA 

15 

2 

4 

7 

9 

n 

Field  Contents 


EID 

MID 

G1,G2,G3,G4 


Element  identification  number  (Integer  > 0) 

Material  identification  number  (Integer  > 0) 

Grid  point  identification  numbers  of  connection  points  (Integers  > 0, 
G1  + G2  + G3  f G4) 


11 


Remarks:  1.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 

identification  numbers. 


2.  There  is  no  nonstructural  mass. 

3.  For  structural  problems,  material  must  be  defined  by  MAT1  card. 

4.  Output  stresses  are  given  in  basic  coordinate  system. 

5.  For  heat  transfer  problems,  material  may  be  defined  with  either  a MAT4 
or  MAT5  card. 


2.4-66c  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-66d  (6/1/72) 


BULK  DATA  DECK 


Input  Data  Card  CT0RDRG  Toroidal  Ring  Element  Connection 


Description:  Defines  an  axi symmetric  toroidal  cross-section  ring  element  (T0RDRG)  of  the 

structural  model . 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CT0RDRG 

EID 

PID 

Gl 

G2 

A1 

A2 

CT0RDRG 

25 

2 

47 

48 

30.0 

60.0 

Field 

EID 

PID 

Gl,  G2 

A1 

A2 


Contents 

Element  identification  number  (Integer  > 0) 

Property  identification  number  (Default  is  EID)  (Integer  > 0) 

Grid  Point  identification  numbers  of  connection  points  (Integer  > 0;  Gl  / G2) 
Angle  of  curvature  at  grid  point  1 in  degrees  (Real;  0°  < A1  < 180°) 

Angle  of  curvature  at  grid  point  2 in  degrees  (Real;  0°  < A2  < 180°) 


Remarks:  1.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 

identification  numbers. 

2.  Grid  points  Gl  and  G2  must  lie  in  the  x-z  plane  of  the  basic  coordinate  system 
and  to  the  right  of  the  axis  of  symmetry  (the  z-axis). 


2.4-67  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-68  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CTRAPRG  Trapezoidal  Ring  Element  Connection 


Description:  Defines  an  axisymmetric  trapezoidal  cross-section  ring  element  (TRAPRG)  of  the 

structural  model  without  reference  to  a property  card. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CTRAPRG 

EID 

G1 

G2 

G3 

G4 

TH 

MID 

CTRAPRG 

72 

13 

14 

15 

16 

29.2 

13 

Field  Contents 


EID 

G1 ,G2,G3,G4 

TH 

MID 


Element  identification  number  (Integer  > 0) 

Grid  point  identification  number  of  connection  points  (Inteaers  > 0; 

G1  f G2  / G3  / G4) 

Material  property  orientation  angle  in  degrees  (Real)  - The  sketch  below  gives 
the  sign  convention  for  TH. 

Material  property  identification  number  (Integer  > 0) 
z 


Remarks : 1.  Element  identification  numbers  must  be  unique  with  respect  to  al  1 other  element 

identification  numbers. 


2.  The  four  grid  points  must  lie  in  the  x-z  plane  of  both  the  basic  and  any  local 
coordinate  systems  and  to  the  right  of  the  axis  of  symmetry  (the  z-axis). 

3.  Grid  points  G1 , G2,  G3  and  G4  must  be  ordered  counterclockwise  around  the  perimeter 
of  the  element  as  in  the  above  sketch. 

4.  The  line  connecting  grid  points  G1  and  G2  and  the  line  connecting  grid  points  G3  and 
G4  must  both  be  parallel  to  the  x-axis. 

5.  All  interior  angles  must  be  less  than  180°. 

6.  For  structural  problems,  the  material  property  identification  number  must 
reference  only  a MAT1  or  MAT3  card. 

7.  For  heat  transfer  problems,  the  material  property  identification  number  must 
reference  only  a MAT4  or  MAT5  card. 


2.4-69  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-70  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CTRBSC  Triangular  Element  Connection 

Description:  Defines  a basic  triangular  bending  element  (TRBSC)  of  the  structural  model. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CTRBSC 

EID 

PID 

G1 

G2 

G3 

TH 

CTRBSC 

16 

2 

12 

1 

3 

16.2 

Field 


Contents 


EID  Element  identification  number  (Integer  > 0) 

PID  Identification  number  of  a PTRBSC  property  card  (Default  is  EID)  (Integer  > 0) 

G1,G2,G3  Grid  point  identification  numbers  of  connection  points  (Integer  > 0; 

G1  ^ G2  ^ G3  ) 

TH  Material  property  orientation  angle  in  degrees  (Real)  - The  sketch  below  gives 

the  sign  convention  for  TH. 


Remarks : 1.  Element  identification  numbers  must  be  unique  with  respect  to  alj_  other  element 

identification  numbers. 

2.  Interior  angles  must  be  less  than  180°. 

3.  No  structural  mass  is  generated  by  this  element. 


2.4-71  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-72  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CTRIA1  Triangular  Element  Connection 

Description:  Defines  a triangular  membrane  and  bending  element  (TRIA1 ) of  the  structural  model. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CTRIA1 

EID 

PID 

G1 

G2 

G3 

TH 

CTRIA1 

16 

2 

12 

1 

3 

16.2 

Field 


Contents 


EID  Element  identification  number  (Integer  > 0) 

PID  Identification  number  of  a PTRIA1  property  card  (Default  is  EID)  (Integer  > 0) 

G1,G2,G3  Grid  point  identification  numbers  of  connection  points  (Integer  > 0; 

G1  f G2  f G3) 

TH  Material  property  orientation  angle  in  degrees  (Real)  - The  sketch  below  gives 

the  sign  convention  for  TH. 


Remarks : 1.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 

identification  numbers. 

2.  Interior  angles  must  be  less  than  180°. 


2.4-73  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-74  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CTRIA2  Triangular  Element  Connection 

Description:  Defines  a triangular  membrane  and  bending  element  (TRIA2)  of  the  structural  model. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CTRIA2 

EID 

PID 

G1 

G2 

G3 

TH 

CTRIA2 

16 

2 

12 

1 

3 

16.2 

Field  Contents 

EID  Element  identification  number  (Integer  > 0) 

PID  Identification  number  of  a PTRIA2  property  card  (Default  is  EID)  (Integer  > 0) 

G1,G2,G3  Grid  point  identification  numbers  of  connection  points  (Integer  > 0; 

G1  f G2  f G3) 

TH  Material  property  orientation  angle  in  degrees  (Real)  - The  sketch  below  gives 

the  sign  convention  for  TH. 


Remarks:  1.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 

identification  numbers. 

2.  Interior  angles  must  be  less  than  180°. 


2.4-75  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-76  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CTRIARG  Triangular  Ring  Element  Connection 


Description:  Defines  an  Axisymmetric  triangular  cross  section  ring  element  (TRIARG)  of  the 

structural  model  without  reference  to  a property  card. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CTRIARG 

EID 

G1 

G2 

G3 

TH 

MID 

CTRIARG 

16 

12 

13 

14 

29.2 

17 

Field 


Contents 


EID 

Gl,  G2,  G3 

TH 

MID 


Element  identification  number  (Integer  > 0) 

Grid  point  identification  numbers  of  connection  points  (Integers  > 0; 

G1  f G2  f G3) 

Material  property  orientation  angle  in  degrees  (Real)  - The  sketch  below  gives 
the  sign  convention  for  the  TH. 

Material  identification  number  (Integer  >0) 


Remarks:  1.  Element  identification  numbers  must  be  unique  with  respect  to  al  1 other  element 

identification  numbers. 

2.  The  grid  points  must  lie  in  the  x-z  plane  of  both  the  basic  and  any  local 
coordinate  systems  and  to  the  right  of  the  axis  of  symmetry  (the  z-axis). 

3.  Grid  points  G1 , G2  and  G3  must  be  ordered  counterclockwise  around  the  perimeter 
or  the  element  as  in  the  above  sketch. 


4.  For  structural  problems,  the  material  property  identification  number  must  reference 
only  a MAT1  or  MAT3  card. 

5.  For  heat  transfer  problems,  the  material  property  identification  number  must 
reference  only  a MAT4  or  MAT5  card. 


2.4-77  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-78  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CTRMEM  Triangular  Element  Connection 

Description:  Defines  a triangular  membrane  element  (TRMEM)  of  the  structural  model. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CTRMEM 

EID 

PID 

G1 

G2 

G3 

TH 

CTRMEM 

16 

2 

12 

1 

3 

16.3 

Field 


Contents 


EID  Element  identification  number  (Integer  > 0) 

PID  Identification  number  of  a PTRMEM  property  card  (Default  is  EID)  (Integer  > 0) 

G1,G2,G3  Grid  point  identification  numbers  of  connection  points  (Integer  > 0; 

G1  t G2  f G3) 

TH  Material  property  orientation  angle  in  degrees  (Real)  - The  sketch  below  gives 

the  sign  convention  for  TH. 


Remarks : 1.  Element  identification  numbers  must  be  unique  with  respect  to  aV[  other  element 

identification  numbers. 

2.  Interior  angles  must  be  less  than  180°. 


2.4-79  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-80  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CTRPLT  Triangular  Element  Connection 


Description:  Defines  a triangular  bending  element  (TRPLT)  of  the  structural  model. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CTRPLT 

EID 

PID 

G1 

G2 

G3 

TH 

CTRPLT 

16 

2 

12 

1 

3 

16.2 

Field  Contents 


EID 

PID 

G1  ,G2 ,G3 
TH 


Element  identification  number  (Integer  > 0) 

Identification  number  of  a PTRPLT  property  card  (Default  is  EID)  (Integer  > 0) 
Grid  point  identification  numbers  of  connection  points  (Integer  > 0; 

G1  / G2  / G3) 

Material  property  orientation  angle  in  degrees  (Real)  - The  sketch  below  gives 
the  sign  convention  for  TH. 


Remarks : 1.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 

identification  numbers. 

2.  Interior  angles  must  be  less  than  180°. 

3.  No  structural  mass  is  generated  by  this  element. 


2.4-81  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-82  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CTUBE  Tube  Element  Connection 

Description:  Defines  a tension-compression-torsion  element  (TUBE)  of  the  structural  model. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CTUBE 

EID 

PID 

G1 

G2 

EID 

PID 

G1 

G2 

CTUBE 

12 

13 

21 

23 

3 

12 

24 

5 

Field  Contents 

EID  Element  identification  number  (Integer  > 0) 

PID  Identification  number  of  a PTUBE  property  card  (Default  is  EID)  (Integer  > 0) 

G1 , G2  Grid  point  identification  numbers  of  connection  points  (Integer  > 0;  G1  f G2) 


Remarks:  1.  Element  identification  numbers  must  be  unique  with  respect  to  aVj_  other  element 

identification  numbers. 

2.  One  or  two  TUBE  elements  may  be  defined  on  a single  card. 


2.4-83  (6/1/72) 


BULK  DATA  DECK 


Input  Data  Card  CTWIST  Twist  Panel  Element  Connection 

Description:  Defines  a twist  panel  element  (TWIST)  of  the  structural  model. 

Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CTWIST 

EID 

PID 

61 

G2 

G3 

G4 

CTWIST 

2 

6 

1 

5 

3 

7 

Field  Contents 

EID  Element  identification  number  (Integer  > 0) 

PID  Identification  number  of  a PTWIST  property  card  (Default  is  EID)  (Integer  > 0) 

G1,G2,G3,G4  Grid  point  identification  numbers  of  connection  points  (Integer  > 0; 

G1  f G2  f G3  f G4) 

Remarks:  1.  Element  identification  numbers  must  be  unique  with  respect  to  a]_l_  other  element 

identification  numbers. 

2.  Grid  points  G1  thru  G4  must  be  ordered  consecutively  around  the  perimeter  of  the 
element. 


3.  All  interior  angles  must  be  less  than  180°. 


2.4-85  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-86  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CVISC  Viscous  Damper  Connection 

Description:  Defines  a viscous  damper  element  (VISC)  of  the  structural  model. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

cvisc 

EID 

PID 

G1 

G2 

EID 

PID 

G1 

G2 

CVISC 

21 

6327 

29 

31 

22 

6527 

35 

33 

Field  Contents 

EID  Element  identification  number  (Integer  > 0) 

PID  Identification  number  of  PVISC  property  card  (Default  is  EID)  (Integer  > 0) 

G1 , G2  Grid  point  identification  numbers  of  connection  points  (Integer  > 0;  G1  / G2) 


Remarks:  1.  Element  identification  numbers  must  be  unique  with  respect  to  aV[  other  element 

identification  numbers. 

2.  One  or  two  VISC  elements  may  be  defined  on  a single  card. 


2.4-87  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-88  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  CWEDGE  Wedge  Element  Connection 


Description:  Defines  a wedge  element  (3  dimensional  solid,  with  three  quadrilateral  faces  and  two 

opposing  triangular  faces,  WEDGE)  of  the  structural  model. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CWEDGE 

EID 

MID 

G1 

G2 

G3 

G4 

G5 

G6 

CWEDGE 

15 

2 

3 

6 

9 

12 

15 

18 

Field 


Contents 


EID 

MID 

G1,...,G6 


Element  identification  number  (Integer  > 0) 

Material  identification  number  (Integer  > 0) 

Grid  point  identification  numbers  of  connection  points  (Integers  > 0, 
G1  f G2  f ...  f G6) 


12  18 


Remarks:  1.  Element  identification  numbers  must  be  unique  with  respect  to  al]_  other  element 

identification  numbers. 

2.  The  order  of  the  grid  points  is:  G1 , G2,  G3  on  one  triangular  face,  G4,  G5,  G6  at 
the  other  triangular  face.  G1 , G4  on  a common  edge,  G2,  G5  on  a common  edge. 

3.  The  quadrilateral  faces  must  be  nearly  planar. 


4.  There  is  no  nonstructural  mass. 


5.  For  structural  problems,  material  must  be  defined  by  MAT1  card. 

6.  Output  stresses  are  given  in  the  basic  coordinate  system. 

7.  For  heat  transfer  problems,  material  may  be  defined  with  either  a MAT4  or 
MAT 5 card. 


2.4-88a  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-88b  (6/1/72) 


BULK  DATA  DECK 


Input  Data  Card  DAREA 


Dynamic  Load  Scale  Factor 


Description:  This  card  is  used  in  conjunction  with  the  RL0AD1 , RL0AD2,  TL0AD1 , and  TL0AD2 

data  cards  and  defines  the  point  where  the  dynamic  load  is  to  be  applied  with  the  scale 
(area)  factor  A. 


Format  and  Example: 


1 

2 

^3 

r'  " 

5 

^6  " 

~T"' 

8 

9 

10 

DAREA 

SID 

P 

c 

A 

P 

C 

A 

DAREA 

3 

6 

2 

8.2 

15 

1 

10.1 

Field 


Contents 


SID 

P 

C 

A 


Identification  number  of  DAREA  set  (Integer  > 0) 

Grid  or  scalar  point  identification  number  (Integer  > 0) 

Component  number  (1-6  for  grid  point;  blank  or  0 for  scalar  point) 
Scale  (area)  factor  A for  the  designated  coordinate  (Real) 


Remarks : 


One  or  two  dynamic  load  time  delays  may  be  defined  on  a single  card. 


2.4-89  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-90-  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  DEF0RM  Element  Deformation 

Description:  Defines  enforced  axial  deformation  for  one-dimensional  elements  for  use  in  statics 

problems. 


Format  and  Example: 


1 

2 

4 

^6 

1 ^ 

9 

10 

DEF0RM 

SID 

EID 

D 

EID 

D 

EID 

D 

DEF0RM 

1 

535 

.05 

536 

-.10 

Field 


Contents 


SID 

EID 

D 


Deformation  set  identification  number  (Integer  > 0) 
Element  number  (Integer  > 0) 

Deformation  (+  = elongation)  (Real) 


Remarks : 1.  The  referenced  element  must  be  one-dimensional  (i.e.,  a R0D  (including  C0NR0D) , 

TUBE  or  BAR). 

2.  Deformation  sets  must  be  selected  in  the  Case  Control  Deck  (DEF0RM=SID)  to  be 
used  by  NASTRAN. 

3.  From  one  to  three  enforced  element  deformations  may  be  defined  on  a single  card. 


2.4-91  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  DELAY 


Dynamic  Load  Time  Delay 


Description:  This  card  is  used  in  conjunction  with  the  RL0AD1 , RL0AD2,  TL0AD1  and  TL0AD2 

data  cards  and  defines  the  time  delay  term  t in  the  equations  of  the  loading  function. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

DELAY 

SID 

P 

C 

T 

P 

c 

T 

DELAY 

5 

21 

6 

4.25 

7 

6 

8.1 

Field 

SID 

P 

C 

T 


Contents 

Identification  number  of  DELAY  set  (Integer  > 0) 

Grid  or  scalar  point  identification  number  (Integer  > 0) 

Component  number  (1-6  for  grid  point,  blank  or  0 for  scalar  point) 
Time  delay  t for  designated  coordinate  (Real) 


Remarks : 


One  or  two  dynamic  load  time  delays  may  be  defined  on  a single  card. 


2.4-93  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-94  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  DL0AD  Dynamic  Load  Combination  (Superposition) 


Description:  Defines  a dynamic  loading  condition  for  frequency  response  or  transient  response 
problems  as  a linear  combination  of  load  sets  defined  via  RL0AD1  or  RL0AD2  cards  (for  frequency 
response)  or  TL0AD1  or  TL0AD2  cards  (for  transient  response). 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


DL0AD 

SID 

S 

SI 

LI 

S2 

L2 

S3 

L3 

+abc 

DL0AD 

17 

1.0 

2.0 

6 

-2.0 

7 

2.0 

8 

+A 

♦•abc 

S4 

L4 

-etc.- 

t-A 

-2.0 

9 

-etc. - 


Field  Contents 


SID 

S 

Si 

Li 


Load  set  identification  number  (Integer  > 0) 

Scale  Factor  (Real) 

Scale  Factors  (Real) 

Load  set  identification  numbers  defined  via  card  types  enumerated  above 
(Integer  > 0) 


Remarks:  1.  The  load  vector  being  defined  by  this  card  is  given  by 


{P}  = S 7 S. {P. } . 

T 1 1 

2.  The  Li  must  be  unique. 

3.  SID  must  be  unique  from  all  Li. 

4.  Nonlinear  transient  loads  may  not  be  included;  they  are  selected  separately  in  the 
Case  Control  Deck. 

5.  Linear  load  sets  must  be  selected  in  the  Case  Control  Deck  (DL0AD=SID)  to  be  used 
by  NASTRAN. 


6.  A DL0AD  card  may  not  reference  a set  identification  number  defined  by  another  DL0AD 
card. 


7.  TL0AD1  and  TL0AD2  loads  may  be  combined  only  thru  the  use  of  the  DL0AD  card. 

8.  RL0AD1  and  RL0AD2  loads  may  be  combined  only  thru  the  use  of  the  DL0AD  card. 

9.  SID  must  be  unique  for  all  TL0AD1 , TL0AD2,  RL0AD1 , and  RL0AD2  cards. 


2.4-95  (7/1/70) 


NASTRAN  DATA  DECK 


2.4-96  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  DMI  Direct  Matrix  Input 

Description:  Used  to  define  matrix  data  blocks  directly.  Generates  a matrix  of  the  form 


[A]  = 


A11 

A12  

Aln 

A21 

A22  

A2n 

^ll  * 

Amn 

where  the  elements  A^.  may  be  real  or  complex  single-precision  numbers. 

Formats  and  Example:  (The  first  logical  card  is  a header  card.) 

1 2 3 4 5 6 7 8 


10 


DMI 

NAME 

"0" 

F0RM 

TIN 

T0UT 

M 

N 

DMI 

QQQ 

0 

2 

3 

3 

4 

2 

DMI 

NAME 

J 

n 

a(h.j) 

A(n+i,j] 

etc  . 

12 

+abc 

DMI 

QQQ 

1 

i 

1.0 

2.0 

3.0 

4.0 

3 

+1 

*-abc 

A(I2,J) 

etc  . 

H 

5.0 

6.0 

DMI 

QQQ 

» i 

1 2 

6.0 

7.0 

4 

8.0 

9.0 

(etc.  for  each  nonnul 


column) 


Field 


Contents 


NAME 

F0RM 

TIN 


T0UT 


M 

N 

J 


II  ,12, etc. 
A(Ix,  J) 


Any  NASTRAN  BCD  value  (1-8  alphnumeric  characters,  the  first  of  which  must  be 
alphabetic)  which  will  be  used  in  the  DMAP  sequence  to  reference  the  data  block 

1 Square  matrix  (not  symmetric) 

2 General  rectangular  matrix 
6 Symmetric  matrix 

Type  of  matrix  being  input  as  follows: 

1 Real,  single-precision  (One  field  is  used  per  element) 

2 Real,  double-precision  (One  field  is  used  per  element) 

3 Complex,  single-precision  (Two  fields  are  used  per  element) 

4 Complex,  double-precision  (Two  fields  are  used  per  element) 

Type  of  matrix  which  will  be  created 

1 Real,  single-precision  3 Complex,  single-precision 

2 Real,  double-precision  4 Complex,  double-precision 

Number  of  rows  in  A (Integer  > 0) 

Number  of  columns  in  A (Integer  > 0) 

Column  number  of  A (Integer  > 0) 

Row  number  of  A (Integer  > 0) 

Element  of  A (See  TIN)  (Real) 


(Continued) 


2.4-97  (3/1/71 ) 


NASTRAN  DATA  DECK 


Remarks : 


DMI  (cont.) 


The  user  must  write  a DMAP  (or  make  alterations  to  a rigid  format)  in  order  to  use 
the  DMI  feature  since  he  is  defining  a data  block.  All  of  the  rules  governing  the 
use  of  data  blocks  in  DMAP  sequences  apply.  In  the  example  shown  above,  the  data 
block  QQQ  is  defined  to  be  the  complex,  single-precision  rectangular  4x2  matrix 


CQQQD  * 


(1.0,  2.0) 
(3.0,  4.0) 
(5.0,  6.0) 
(0.0,  0.0) 


(0.0,  0.0) 
(6.0,  7.0) 
(0.0,  0.0) 
(8.0,  9.0) 


The  DMAP  data  block  NAME  (QQQ  in  the  example)  will  appear  in  the  initial  FIAT  and 
the  data  block  will  initially  appear  on  the  Data  Pool  File  ( P00L ) . 

2.  A limit  to  the  number  of  DMI's  which  may  be  defined  is  set  by  the  size  of  the  Data 
Pool  Dictionary.  The  total  number  of  DMI's  may  not  exceed  this  size. 

3.  There  are  a number  of  reserved  words  which  may  not  be  used  for  DMI  names.  Among 
these  are  P00L,  NPTP,  0PTP , UMF,  NUMF,  PLT1 , PLT2,  INPT,  GE0M1 , GE0M2,  GE0M3,  GE0M4 
GE0M5,  EDT , MPT,  EPT,  DIT,  DYNAMICS,  IFPFILE,  AXIC,  F0RCE,  MATP00L , PCDB,  XYCDB, 
CASECC,  any  DTI  names,  and  SCRATCHl  thru  SCRATCH9. 


4.  Field  3 of  the  header  card  must  contain  an  integer  0. 

5.  For  symmetric  matrices,  the  entire  matrix  must  be  input. 

6.  Only  nonzero  terms  need  be  entered. 


7.  A blank  field  on  this  card  is  not  equivalent  to  a zero.  If  zero  input  is 
desired,  the  appropriate  type  zero  must  be  punched  (i.e.,  0.0  or  0.0D0). 

8.  Complex  input  must  have  both  the  real  and  imaginary  parts  punched  if  either 
part  is  nonzero. 


2.4-98  (3/1/71) 


BULK  DATA  DECK 


Input  Data  Card  DMIAX  Direct  Axi symmetric  Matrix  Input 


Description:  Defines  axisymmetric  (fluid  or  structure)  related  direct  input  matrix  terms. 


Format  and  Example: 


1 23456789  10 


DMIAX 

NAME 

"0" 

IF0 

TIN 

T0UT 

DMIAX 

B2PP 

0 

1 

3 

4 

DMIAX 

NAME 

GJ 

CJ 

NJ 

+abc 

DMIAX 

B2PP 

32 

+BG27 

+abc 

GI 

Cl 

NI 

xi,l' 

Yij 

x 

+def 

+BG27 

1027 

3 

4.35+6 

2.Z7+3 

-etc.  for  each  column  and  row  containing  nonzero  terms - 


Field  Contents 

NAME  BCD  name  of  matrix  (one  to  eight  alphanumeric  characters  the  first  of  which  is 

alphabetic) 

IF0  1 Square  matrix  ) 

2 General  rectangular  matrix  > Identification  of  Matrix  Form 

6 Symmetric  matrix  ) 

TIN  Type  of  matrix  being  input  as  follows: 

1 Real,  single-precision  (One  field  is  used  per  element) 

3 Complex,  single-precision  (Two  fields  are  used  per  element) 

T0UT  Type  of  matrix  which  will  be  created 

1 Real,  single-precision  3 Complex,  single-precision 

2 Real,  double  precision  4 Complex,  double-precision 

GJ,  GI  Grid,  scalar,  RINGFL  fluid  point,  PRESPT  pressure  point,  FREEPT  free  surface 

displacement,  or  extra  point  identification  number  (Integer  > 0) 

CJ,  Cl  Component  number  for  GJ  or  GI  grid  point  (0  < Integer  < 6;  Blank  or  zero  if  GJ  or 

GI  is  a scalar,  fluid,  or  extra  point) 

NJ,  NI  Harmonic  number  of  RINGFL  point.  Must  be  blank  if  a point  type  other  than  RINGFL 

is  used.  Negative  number  implies  the  "sine"  series,  positive  implies  the  "cosine" 

series.  (Integer) 

X..,  Y..  Real  and  Imaginary  parts  of  matrix  element;  row  (GI,  Cl,  NI)  column  (GJ,CJ,NJ) 

1 J 1 J 


(Continued) 


2.4-98a  (4/1/73) 


NASTRAN  DATA  DECK 


DMIAX  (Cont.) 


Remarks : 1.  This  card  is  allowed  only  if  an  AXIF  card  is  also  present. 


2.  Matrices  defined  on  this  card  may  be  used  in  dynamics  by  selection  in  the  Case 

Control  Deck  by  K2PP=NAME , B2PP=NAME , or  M2PP=NAME  for  [K*  ],  [Bj  l,  or  [MM 
respectively.  pp  pp  pp 

3.  In  addition  to  the  header  card  containing  IF0,  TIN  and  T0UT,  a logical  card  consist- 
ing of  two  or  more  physical  cards  is  needed  for  each  nonnull  column  of  the  matrix. 


4.  If  TIN  = 1,  Y. . must  be  blank. 

* J 

5.  Field  3 of  the  header  card  must  contain  an  integer  0. 

6.  For  symmetric  matrices,  the  entire  matrix  must  be  input. 

7.  Only  nonzero  terms  need  be  entered. 


2.4-98b  (4/1/73) 


BULK  DATA  DECK 


Input  Data  Card  DMIG  Direct  Matrix  Input  at  Grid  Points 

Description:  Defines  structure-related  direct  input  matrices. 

Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


DMIG 

DMIG 

NAME 

STIF 

o o 

IF0 

1 

TIN 

3 

T0UT 

4 

DMIG 

NAME 

GJ 

CJ 

GI 

Cl 

xij 

Yi  j 

Xabc 

DMIG 

STIF 

27 

1 

2 

3 

3. +5 

3. +3 

EKG1 

+abc 

GI 

Cl 

xi.i 

Yi.i 

GI 

Cl 

Yij 

Xcef 

+ KG1 

2 

4 

2.5+10 

0. 

50 

1.0 

0. 

etc.  for  each  column  containing  nonzero  terms 


Field 


Contents 


NAME 

IF0 

TIN 

T0UT 

GJ,  GI 
CJ,  Cl 


BCD  name  of  matrix  (one  to  eight  alphanumeric  characters  the  first  of  which  is 
alphabetic) 

1 Square  matrix 

2 General  rectangular  matrix 
6 Symmetric  matrix 

Type  of  matrix  being  input  as  follows: 

1 Real,  single-precision  (One  field  is  used  per  element) 

3 Complex,  single-precision  (Two  fields  are  used  per  element) 

Type  of  matrix  which  will  be  created 

1 Real,  single-precision  3 Complex,  single-precision 

2 Real,  double-precision  4 Complex,  double-precision 

Grid  or  scalar  or  extra  point  identification  number  (Integer  > 0) 

Component  number  for  GJ  a grid  point  (0  < CJ  < 6);  blank  or  zero  for  GJ  a 
scalar  or  extra  point 

Real  and  imaginary  parts  of  matrix  element 


Remarks:  1.  Matrices  defined  on  this  card  may  be  used  in  dynamics  by  selection_in  the  Case 

Control  Deck  by  K2PP=NAME,  B2PP=NAME,  or  M2PP=NAME  for  [KjL] , [B*  ],  or  [Mj|  ], 
respectively. 

2.  In  addition  to  the  header  card  containing  IF0,  TIN  and  T0UT,  a logical  card 
consisting  of  one  or  more  physical  cards  is  needed  for  each  nonnull  column  of 
the  matrix. 


3.  If  TIN  = 1,  Y..  must  be  blank. 

■ J 

4.  Field  3 of  the  header  card  must  contain  an  integer  0. 


5.  For  symmetric  matrices,  the  entire  matrix  must  be  input. 

6.  Only  nonzero  terms  need  be  entered. 

7.  The  matrix  names  must  be  unique  among  all  DMIG's. 


2.4-99  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-100  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  DM I AX  Direct  Axi symmetric  Matrix  Input 


Description:  Defines  axi symmetric  (fluid  or  structure)  related  direct  input  matrix  terms. 


Format  and  Example: 


1 23456789  10 

DMIAX 

NAME 

"0" 

IF0 

TIN 

T0UT 

DMIAX 

B2PP 

0 

1 

3 

4 

DMIAX 

NAME 

GJ 

CJ 

NJ 

+abc 

DMIAX 

B2PP 

32 

+BG27 

+abc 

GI 

Cl 

NI 

xu 

Yij 

+def 

+BG27 

1027 

3 

4.35+6 

2.27+3 

-etc.  for  each  column  and  row  containing  nonzero  terms - 


Field 


Contents 


NAME 

IF0 

TIN 

T0UT 

GJ,  GI 
CJ,  Cl 
NJ,  NI 


BCD  name  of  matrix  (one  to  eight  alphanumeric  characters  the  first  of  which  is 
al phabetic) 

1 Square  matrix  1 

2 General  rectangular  matrix  > Identification  of  Matrix  Form 

6 Symmetric  matrix  ) 

Type  of  matrix  being  input  as  follows: 

1 Real,  single-precision  (One  field  is  used  per  element) 

3 Complex,  single-precision  (Two  fields  are  used  per  element) 

Type  of  matrix  which  will  be  created 

1 Real,  single-precision  3 Complex,  single-precision 

2 Real,  double  precision  4 Complex,  double-precision 

Grid,  scalar,  RINGFL  fluid  point,  PRESPT  pressure  point,  FREEPT  free  surface 
displacement,  or  extra  point  identification  number  (Integer  > 0) 

Component  number  for  GJ  or  GI  grid  point  (0  < Integer  < 6;  Blank  or  zero  if  GJ  or 
GI  is  a scalar,  fluid,  or  extra  point) 

Harmonic  number  of  RINGFL  point.  Must  be  blank  if  a point  type  other  than  RINGFL 

is  used.  Negative  number  implies  the  "sine"  series,  positive  implies  the  "cosine" 

series.  (Integer) 

Real  and  Imaginary  parts  of  matrix  element;  row  (GI,  Cl,  NI)  column  (GJ,CJ,NJ) 


(Continued) 


2.4-100a  (9/1/70) 


NASTRAN  DATA  DECK 


DMIAX  (Cont.) 


Remarks:  1.  This  card  is  allowed  only  if  an  AXIF  card  is  also  present. 


2.  Matrices  defined  on  this  card  may  be  used  in  dynamics  by  selection  in  the  Case 

Control  Deck  by  K2PP=NAME , B2PP=NAME , or  M2PP=NAME  for  [K2  ] , [B2  ] , or  [M2  ] 
respectively.  PP  PP  PP 

3.  In  addition  to  the  header  card  containing  IF0,  TIN  and  T0UT,  a logical  card  consist- 
ing of  two  or  more  physical  cards  is  needed  for  each  nonnull  column  of  the  matrix. 

4.  If  TIN  = 1,  Y.  . must  be  blank. 

* J 

5.  Field  3 of  the  header  card  must  contain  an  integer  0. 

6.  For  symmetric  matrices,  the  entire  matrix  must  be  input. 

7.  Only  nonzero  terms  need  be  entered. 


2.4-100b  (9/1/70) 


BULK  DATA  DECK 


Input  Data  Card  DP HAS E 


Dynamic  Load  Phase  Lead 


Description:  This  card  is  used  in  conjunction  with  the  RL0AD1  and  RL0AD2  data  cards  to  define  the 

phase  lead  term  e in  the  equation  of  the  loading  function. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

DPHASE 

SID 

P 

C 

TH 

P 

C 

TH 

DPHASE 

4 

, 21 

6 

2.1 

8 

6 

7.2 

Field 

SID 

P 

C 

TH 


Contents 

Identification  number  of  DPHASE  set  (Integer  > 0) 

Grid  or  scalar  point  identification  number  (Integer  > 0) 

Component  number  (1-6  for  grid  point,  0 or  blank  for  scalar  point) 
Phase  lead  6 (in  degrees)  for  designated  coordinate  (Real) 


Remarks  : 


One  or  two  dynamic  load  phase  lead  terms  may  be  defined  on  a single  card. 


2.4-101  (3/1/70) 





BULK  DATA  DECK 


Input  Data  Card  DSFACT  Differential  Stiffness  Factors 


Description:  Used  to  define  scale  factors  for  applied  loads  and  stiffness  matrices  in  a 
Differential  Stiffness  Analysis. 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


DSFACT 

SID 

Bl 

B2 

B3 

B4 

B5 

B6 

B7 

abc 

DSFACT 

97 

-1.0 

-2.0 

-4.0 

+bc 

B8 

B9 

1 

itc.  - 

-etc. - 


Field 

SID 

Bi 

Remarks : 1 . 

2. 

3. 


Contents 

Set  identification  number  (Unique  Integer  > 0) 

Scale  factor  (Real) 

Load  sets  must  be  selected  in  the  Case  Control  Deck  (DSC0=SID)  to  be  used  by  NASTRAN. 
All  fields  following  the  last  entry  must  be  blank. 

An  error  is  detected  if  any  continuation  cards  follow  the  last  entry. 


2.4-103  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-104  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  DTI^  Direct  Table  Input 

Description:  Used  to  define  table  data  blocks  directly. 

Format  and  Example:  (The  first  logical  card  is  a header  card) 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

DTI 

NAME 

"0" 

Tl 

T2 

T3 

T4 

T5 

T6 

+00 

DTI 

XXX 

0 

3 

4 

4096 

32768 

1 

0 

+00 

V 

V 

-etc.- 

ENDREC 

+01 

-etc . - 


DTI 

NAME 

IREC 

V 

V 

V 

V 

V 

V 

+n 

DTI 

XXX 

1 

2.0 

-6 

ABC 

6.0D0 

-1 

2 

+11 

+11 

V 

V 

V 

V 

-et< 

ENDREC 

+12 

+11 

4 

-6.2 

2.9 

1 

DEF 

-1 

ENDREC 

-etc . - 


Field 

NAME 


Ti 

IREC 

V 

ENDREC 


Contents 

Any  NASTRAN  BCD  value  (1-8  alphanumeric  characters,  the  first  of  which  must 
be  alphabetic)  which  will  be  used  in  the  DMAP  sequence  to  reference  the  data 
block 

Trailer  values  (65535  >_  Integer  _>  0) 

Record  Number  (sequential  integer  beginning  with  1) 

Value  (blank,  integer,  real,  BCD  (except  "ENDREC"),  double  precision) 

The  BCD  value  ENDREC  which  flags  the  end  of  the  string  of  values  that  con- 
stitute logical  record  IREC 


Remarks : 

1.  Records  may  be  made  as  long  as  desired  via  continuation  cards. 

2.  Values  may  be  of  any  type  (blank,  integer,  real,  BCD,  double  precision)  with  the 
exception  that  a BCD  value  may  not  be  "ENDREC". 

3.  All  fields  following  ENDREC  must  be  blank. 

4.  The  user  must  write  a DMAP  (or  make  alterations  to  a rigid  format)  in  order  to 
use  the  DTI  feature  since  he  is  defining  a data  block.  All  of  the  rules  governing 
the  use  of  data  blocks  in  DMAP  sequences  apply. 

5.  The  DMAP  data  block  NAME  (XXX  in  the  example)  will  appear  in  the  initial  FIAT  and 
the  data  block  will  initially  appear  on  the  P00L. 

6.  If  trailer  is  not  specified,  Tl  = number  of  records,  T2  thru  T6  = 0. 

7.  In  addition  to  the  header  card,  there  must  be  one  logical  card  for  each  record 
in  the  table. 


2.4-105  (4/1/73) 


NASTRAN  DATA  DECK 


2.4-106  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  EIGB  Buckling  Analysis  Data 

Description:  Defines  data  needed  to  perform  buckling  analysis. 

Format  and  Example: 

1 2 3 4 5 6 7 


10 


EIGB 

SID 

METH0D 

LI 

L2 

NEP 

NDP 

NDN 

E 

+abc 

EIGB 

13 

DET 

0.1 

2.5 

2 

1 

i 

0.0 

ABC 

+abc 

N0RM 

G 

C 

+BC 

MAX 

Field 

SID 

METH0D 


LI  ,L2 
NEP 

NDP , NDN 
E 

N0RM 


Contents 

Set  identification  number  (Unique  integer  > 0) 

Method  of  eigenvalue  extraction,  one  of  the  BCD  values  "INV",  "DET", 

"UINV" , or  "UDET" 

INV  - Inverse  power  method,  symmetric  matrix  operations 
DET  - Determinant  method,  symmetric  matrix  operations 
UINV  - Inverse  power  method,  unsymmetric  matrix  operations 
UDET  - Determinant  method,  unsymmetric  matrix  operations 
Eigenvalue  range  of  interest  (Real;  LI  < L2  > 0.0) 

Estimate  of  number  of  roots  in  positive  range  (Integer  > 0) 

Desired  number  of  positive  and  negative  roots  (Default  = 3 NEP)  (Integer  > 0) 

Convergence  criteria  (optional)  (Real  ^0.0) 

Method  for  normalizing  eigenvectors,  one  of  the  BCD  values  "MAX"  or  "P0INT" 

MAX  - Normalize  to  unit  value  of  the  largest  component  in  the  analysis  set 

P0INT  - Normalize  to  unit  value  of  the  component  defined  in  fields  3 and 

4 defaults  to  "MAX"  if  defined  component  is  zero. 

Grid  or  scalar  point  identification  number  (Integer  > 0)  (Required  if  and 
only  if  N0RM  = "P0INT") 

Component  number  (One  of  the  integers  1-6)  (Required  if  and  only  if  N0RM  = 
"P0INT"  and  G is  a geometric  grid  point) 


Remarks : 


1.  Buckling  analysis  root  extraction  data  sets  must  be  selected  in  the  Case  Control  Deck 
(METH0D  = SID)  to  be  used  by  NASTRAN. 


2.4-107  (4/1/73) 


NASTRAN  DATA  DECK 


2.  The  quantities  LI  and  L2  are  dimensionless  and  specify  a range  in  which  the 
eigenvalues  are  to  be  found.  An  eigenvalue  is  a factor  by  which  the  prebuckling 
state  of  stress  (first  subcase)  is  multiplied  to  produce  buckling. 

3.  The  continuation  card  is  required. 

4.  See  Sections  10.3.6  and  10.4.2.2  of  the  Theoretical  Manual  for  a discussion 
of  convergence  criteria. 

5.  If  METH0D  = DET,  LI  must  be  greater  than  or  equal  to  0.0. 

6.  If  N0RM  = MAX,  components  that  are  not  in  the  analysis  set  may  have  values  larger 
than  unity. 

7.  If  N0RM  = P0INT,  the  selected  component  must  be  in  the  analysis  set. 


2.4-108  (4/1/73) 


BULK  DATA  DECK 


Input  Data  Card  EIGC  Complex  Eigenvalue  Extraction  Data 

Description:  Defines  data  needed  to  perform  complex  eigenvalue  analysis. 


0) 


Format  and  Example: 


123456789  10 


EIGC 

SID 

METH0D 

N0RM 

G 

C 

E 

+abc 

EIGC 

14 

DET 

P0INT 

27 

1.-8 

ABC 

+abc 

“al 

“al 

abi 

“bi 

£1 

Nel 

Ndi 

+def 

+BC 

2.0 

5.6 

2.0 

-3.4 

2.0 

4 

4 

DEF 

+def 

aa2 

“a  2 

ab2 

“b2 

£2 

Ne2 

Nd2 

+EF 

-5.5 

ID 

LO 

1 

5.6 

5.6 

1.5 

6 

3 

(etc. ) 


Field  Contents 

SID  Set  identification  number  (Unique  integer  > 0) 

METH0D  Method  of  complex  eigenvalue  extraction,  one  of  the  BCD  values  "INV" 

or  "DET" 

INV  - Inverse  power  method 
DET  - Determinant  method 

N0RM  Method  for  normalizing  eigenvectors,  one  of  the  BCD  values  “MAX" 

or  “P0INT11 

MAX  - Normalize  to  a unit  value  for  the  real  part  and  a zero  value 
for  the  imaginary  part,  the  component  having  the  largest 
magnitude 

P0INT  - Normalize  to  a unit  value  for  the  real  part  and  a zero  value 
for  the  imaginary  part  the  component  defined  in  fields  5 and  6 
defaults  to  "MAX"  if  the  magnitude  of  the  defined  component 
is  zero. 


2.4-109  (6/1/72) 


NASTRAN  DATA  DECK 


G 

C 

E 

(aaj,  waj)  j 
(%j,  “bj)  \ 


Grid  or  scalar  point  identification  number  (Required  if  and  only  if 
N0RM=P0INT ) ( Integer  > 0) 

Component  number  (Required  if  and  only  if  N0RM=‘'P0INT"  and  G is  a 
geometric  grid  point)  (0  £ integer  > 6) 

Convergence  criterion  (optional)  (Real  ^0.0) 

Two  complex  points  defining  a line  in  the  complex  plane  (Real) 

Width  of  region  in  complex  plane  (Real  > 0.0) 

Estimated  number  of  roots  in  each  region  (Integer  > 0) 

Desired  number  of  roots  in  each  region  (Default  is  3Ne j ) (Integer  > 0) 


Remarks : 1.  Each  continuation  card  defines  a rectangular  search  region.  Any  number  of  regions 

may  be  used  and  they  may  overlap.  Roots  in  overlapping  regions  will  not  be  extracted 
more  than  once. 


2.  Complex  eigenvalue  extraction  data  sets  must  be  selected  in  the  Case  Control  Deck 
(CMETH0D=SID)  to  be  used  by  NASTRAN. 

3.  The  units  of  a,  u>  are  radians  per  unit  time. 

4.  At  least  one  continuation  card  is  required. 

5.  For  the  determinant  method  with  no  damping  matrix,  complex  conjugates  of  the  roots 
found  are  not  printed. 

6.  See  Section  10.4.4.5  of  the  Theoretical  Manual  for  a discussion  of  convergence 
criteria. 


2.4-110  (6/1/72) 


BULK  DATA  DECK 


Input  Data  Card  EIGP  Poles  in  Complex  Plane 

Description:  Defines  poles  that  are  used  in  complex  eigenvalue  extraction. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

EIGP 

SID 

a 

(JO 

M 

a 

03 

M 

EIGP 

15 

-5.2 

0.0 

2 

6.3 

5.5 

3 

Field  Contents 


SID 

(a,w) 

M 


Set  identification  number  (Integer  > 0) 

Coordinates  of  point  in  complex  plane  (Real) 

Multiplicity  of  complex  root  at  pole  defined  by  (a,oj)  (Integer  > 0) 


Remarks : 


1.  Defines  poles  in  complex  plane  that  are  used  with  associated  EIGC  card  having  same 
set  number. 

2.  The  units  of  a,co  are  radians  per  unit  time. 

3.  Poles  are  used  only  in  the  Determinent  Method. 

4.  One  or  two  poles  may  be  defined  on  a single  card. 


2.4-111  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-112  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  EI6R  Real  Eigenvalue  Extraction  Data 


Descripti on : Defines  data  needed  to  perform  real  eigenvalue  analysis. 

Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


EIGR 

SID 

METH0D 

FI 

F2 

NE 

ND 

NZ 

E 

+abc 

EIGR 

13 

DET 

1 .9 

15.6 

10 

12 

0 

1.-3 

ABC 

+abc 

N0RM 

G 

C 

+BC 

P0INT 

32 

4 

Field 

SID  Set  identification  number  (Unique  integer  > 0) 

METH0D  Method  of  eigenvalue  extraction,  one  of  the  BCD  values  "INV",  "DET",  "GIV", 

"UINV" , or  "UDET". 

INV  - Inverse  power  method,  symmetric  matrix  operations. 

DET  - Determinant  method,  symmetric  matrix  operations. 

GIV  - Givens  method  of  tridiagonalization. 

UINV  - Inverse  power  method,  unsymmetric  matrix  operations. 

UDET  - Determinant  method,  unsymmetric  matrix  operations. 

F1,F2  Frequency  range  of  interest  (Required  for  METH0D  = "DET",  "INV",  "UDET",  or 

"UINV")  (Real  >.0.0;  FI  < F2).  Frequency  range  over  which  eigenvectors  are 
desired  for  METH0D  = "GIV".  The  frequency  range  is  ignored  if  ND  > 0,  in 
which  case  the  eigenvectors  for  the  first  ND  positive  roots  are  found. 

(Real , FI  > 0.0,  F2  > 0.0) 

NE  Estimate  of  number  of  roots  in  range  (Required  for  METH0D  = "DET",  "INV",  "UDET", 

or  "UINV")  (Integer  > 0) 

ND  Desired  number  of  roots  for  METH0D  = "DET",  "INV",  "UDET",  or  "UINV"  (Default 

is  3 NE)  (Integer  > 0).  Desired  number  of  eigenvectors  for  METH0D  = "GIV" 
(Default  is  zero)  (Integer  _>  0) 

NZ  Number  of  free  body  modes  (Optional  - used  only  if  METH0D  = "DET"  or  "UDET") 

( Integer  _>  0) 

E Mass  orthogonality  test  parameter  (Default  is  0.0  which  means  no  test  will  be 

made)  (Real  >_  0.0) 

N0RM  Method  for  normalizing  eigenvectors,  one  of  the  BCD  values  "MASS",  "MAX"  or 

"P0INT" 

MASS  - Normalize  to  unit  value  of  the  generalized  mass 

MAX  - Normalize  to  unit  value  of  the  largest  component  in  the  analysis  set 

P0INT  - Normalize  to  unit  value  of  the  component  defined  in  fields  3 and  4 - 

defaults  to  "MAX"  if  defined  component  is  zero 


2.4-113  (4/1/73) 


NASTRAN  DATA  DECK 


G Grid  or  scalar  point  identification  number  (Required  if  and  only  if  N0RM="P0INT") 

( Integer  >_  0) 

C Component  number  (One  of  the  integers  1-6)  (Required  if  and  only  if  N0RM="P0INT" 

and  G is  a geometric  grid  point) 


Remarks: 

1.  Real  eigenvalue  extraction  data  sets  must  be  selected  in  the  Case  Control  Deck 
(METH0D  = SID)  to  be  used  by  NASTRAN. 

2.  The  units  of  FI  and  F2  are  cycles  per  unit  time. 

3.  The  continuation  card  is  required. 

4.  If  METH0D  = "GIV",  all  eigenvalues  are  found. 

5.  If  METH0D  = "GIV",  the  mass  matrix  for  the  analysis  set  must  be  positive  definite. 
This  means  that  all  degrees  of  freedom,  including  rotations,  must  have  mass 
properties.  0MIT  cards  may  be  used  to  remove  massless  degrees  of  freedom. 

6.  A nonzero  value  of  E in  field  9 also  modifies  the  convergence  criteria.  See 
Sections  10.3.6  and  10.4.2.2  of  the  Theoretical  Manual  for  a discussion  of 
convergence  criteria. 

7.  If  N0RM  = MAX,  components  that  are  not  in  the  analysis  set  may  have  values  larger 
than  unity. 

8.  If  N0RM  = P0INT , the  selected  component  must  be  in  the  analysis  set. 


2.4-114  (4/1/73) 


BULK  DATA  DECK 


Input  Data  Card  EP0I NT  Extra  Point 

Description:  Defines  extra  points  of  the  structural  model  for  use  in  dynamics  problems. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

EP0INT 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

EP0INT 

3 

18 

1 

4 

16 

2 

Alternate  Form 

EP0INT 

IDl 

"THRU" 

ID2 

EP0INT 

17 

THRU 

43 

Field 


Contents 


ID,ID1,ID2  Extra  point  identification  number  (Integer  > 0;  ID1  < ID2) 


Remarks : 1.  All  extra  point  identification  numbers  must  be  unique  with  respect  to  all  other 

structural,  scalar,  and  fluid  points. 

2.  This  card  is  used  to  define  coordinates  used  in  transfer  function  definitions  (see 
TF  card). 

3.  If  the  alternate  form  is  used,  extra  points  ID1  thru  ID2  are  defined. 


2.4-115  (9/1/70) 


NASTRAN  DATA  DECK 


2.4-116  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  FLSYM  Axi symmetric  Symmetry  Control 


Description:  Defines  the  relationship  between  the  axisymmetric  fluid  and  a structural  boundary 

having  symmetric  constraints.  The  purpose  is  to  allow  fluid  boundary  matrices  to  conform  to 
structural  symmetry  definitions. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FLSYM 

M 

SI 

S2 

FLSYM 

12 

S 

A 

Field  Contents 

M Number  of  symmetric  sections  of  structural  boundary  around  circumference  of  fluid 

being  modeled  by  the  set  of  structural  elements  (Integer  > 2,  even) 

SI,  S2  Description  of  boundary  constraints  used  on  structure  at  first  and  second  planes 

of  symmetry.  (BCD:  "S"  =>  symmetric,  "A"  =>  antisymmetric) 


Remarks:  1.  This  card  is  allowed  only  if  an  AXIF  card  is  also  present. 

2.  Only  one  (1)  FLSYM  card  is  allowed. 

3.  The  card  is  not  required  if  no  planes  of  symmetry  are  involved. 

4.  First  plane  of  symmetry  is  assumed  to  be  at  cf>  = 0.  Second  plane  of  symmetry  is 
assumed  to  be  at  <J>  = 360°/M. 

5.  Symmetric  and  antisymmetric  constraints  for  the  structure  must,  in  addition,  be 
provided  by  the  user. 

6.  The  solution  is  performed  for  those  harmonic  indices  listed  on  the  AXIF  card  that 
are  compatible  with  the  symmetry  conditions. 


Example:  If  a quarter  section  of  structure  is  used  to  model  the  boundary,  M = 4.  If  the  boundary 

constraints  are  S-S,  the  compatible  cosine  harmonics  are:  0,  2,  4,  etc.  If  S-A  is  used 

the  compatible  cosine  harmonics  are  1,  3,  5,  ...,  etc. 


2 . 4-1 1 6a 


(9/1/70) 


NASTRAN  DATA  DECK 


2 .4-1 1 6b  (9/1/70) 


BULK  DATA  DECK 


Input  Data  Card  F0RCE  Static  Load 


Description:  Defines  a static  load  at  a grid  point  by  specifying  a vector. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

F0RCE 

SID 

G 

CID 

F 

Nl 

N2 

N3 

F0RCE 

2 

5 

6 

2.9 

0.0 

1.0 

0.0 

Field  Contents 


SID 

G 

Cl  D 
F 

N1,N2,N3 


Load  set  identification  number  (Integer  > 0) 

Grid  point  identification  number  (Integer  > 0) 

Coordinate  system  identification  number  (Integer  > 0) 

Scale  factor  (Real) 

Components  of  Vector  measured  in  coordinate  system  defined  by  CID  (Real; 
Nl2  + N22  + N32  > 0.0) 


Remarks : 1.  The  static  load  applied  to  grid  point  G is  given  by 

f = F ft 

where  N is  the  vector  defined  in  fields  6,  7 and  8. 

2.  Load  sets  must  be  selected  in  the  Case  Control  Deck  (L0AD=SID)  to  be 
used  by  NASTRAN. 

3.  A CID  of  zero  references  the  basic  coordinate  system. 


2.4-117  (6/1/72) 


BULK  DATA  DECK 


Input  Data  Card  F0RCE1  Static  Load 


Description:  Used  to  define  a static  load  by  specification  of  a value  and  two  grid  points  which 

determine  the  direction. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

F0RCE1 

SID 

G 

F 

G1 

G2 

F0RCE1 

6 

13 

-2.93 

16 

13 

Field  Contents 

SID  Load  set  identification  number  (Integer  > 0) 

G Grid  point  identification  number  (Integer  > 0) 

F Value  of  load  (Real) 

G1 , G2  Grid  point  identification  numbers  (Integer  > 0;  G1  f G2) 

Remarks : 1.  The  direction  of  the  force  is  determined  by  the  vector  from  G1  to  G2. 

2.  Load  sets  must  be  selected  in  the  Case  Control  Deck  (L0AD=SID)  to  be  used  by  NASTRAN. 


2.4-119  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  F0RCE2  Static  Load 


Description:  Used  to  define  a static  load  by  specification  of  a value  and  four  grid  points  which 

determine  the  direction. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

F0RCE2 

SID 

G 

F 

G1 

G2 

G3 

G4 

F0RCE2 

6 

13 

-2.93 

16 

13 

17 

13 

Field 


Contents 


SID 

G 

F 

G1 ,G2,G3,G4 


Load  set  identification  number  (Integer  > 0) 

Grid  point  identification  number  (Integer  > 0) 

Value  of  load  (Real ) 

Grid  point  identification  numbers  (Integer  > 0;  G1  / G2;  G3  + G4) 


Remarks : 1 . 

2. 


The  direction  of  the  force  is  determined  by  the  vector  product  whose  factors  are 
vectors  from  G1  to  G2  and  G3  to  G4  respecti vely . 

Load  sets  must  be  selected  in  the  Case  Control  Deck  (L0AD=SID)  to  be  used  by  NASTRAN. 


2.4-121  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-122  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  F0RCEAX  Conical  Shell  Static  Load 

Description:  Defines  a static  loading  of  a conical  shell  coordinate. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

F0RCEAX 

SID 

RID 

HID 

S 

FR 

FP 

FZ 

F0RCEAX 

1 

2 

3 

2.0 

0.1 

0.2 

CO 

o 

Field  Contents 

SID  Load  set  identification  number  (Integer  > 0) 

RID  Ring  identification  number  (see  RINGAX)  (Integer  > 0) 

HID  Harmonic  identification  number  (Integer  >0  or  a sequence  of  harmonics , see  note  5) 

S Scale  factor  for  load  (Real) 

FR  ) 

FP  } Load  components  in  r,  <(>,  z directions  (Real) 

FZ  ) 


Remarks:  1.  This  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 

2.  Axisymmetric  shell  loads  must  be  selected  in  the  Case  Control  Deck  (L0AD=SID)  to  be 
used  by  NASTRAN. 

3.  A separate  card  is  needed  for  the  definition  of  the  force  associated  with  each 
harmonic. 

4.  For  a discussion  of  the  conical  shell  problem,  see  Section  5.9  of  the  Theoretical 
Manual . 

5.  If  a sequence  of  harmonics  is  to  be  placed  in  HID  the  form  is  as  follows: 

"SnlTn2"  where  nl  is  the  start  of  the  sequence  and  n2  is  the  end  of  the  sequence, 
i.e.,  for  harmonics  0 through  10,  the  field  would  contain  "S0T10". 


2.4-123  (3/1/71 ) 


NASTRAN  DATA  DECK 


2.4-124  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  FREEPT  Fluid  Free  Surface  Point 


Description:  Defines  the  location  of  points  on  the  surface  of  a fluid  for  recovery  of  surface 

displacements  in  a gravity  field. 


Format  and  Example: 


1 

2 

3 

^ 5^ 

v T 

10 

FREEPT 

IDF 

IDP 

4> 

IDP 

* 

IDP 

♦ 

FREEPT 

3 

301 

22.5 

302 

90.0 

303 

370.0 

Field  Contents 

IDF  Fluid  point  (RINGFL)  identification  number  (Integer  > 0) 

IDP  Free  surface  point  identification  number  (Integer  > 0) 

4>  Azimuthal  position  of  FREEPT  on  fluid  point  (RINGFL),  in  Fluid  Coordinate 

System  (Real) 

Remarks : 1.  This  card  is  allowed  only  if  an  AXIF  card  is  also  present. 

2.  All  free  surface  point  identification  numbers  must  be  unique  with  respect  to  other 
scalar,  structural  and  fluid  points. 

3.  The  free  surface  points  are  used  for  the  identification  of  output  data  only. 

4.  Three  points  may  be  defined  on  a single  card. 

5.  The  referenced  fluid  point  (IDF)  must  be  included  in  a free  surface  list  (FSLIST). 

6.  Output  requests  for  velocity  and  acceleration  can  be  made  at  these  points. 


2 . 4-1 24a  (9/1/70) 


NASTRAN  DATA  DECK 


2 . 4-1 24b  (9/1/70) 


BULK  DATA  DECK 


Input  Data  Card  FREQ  Frequency  List 

Description:  Defines  a set  of  frequencies  to  be  used  in  the  solution  of  frequency  response 

problems . 


Format  and  Example: 


12345  6789  10 


FREQ 

SID 

F 

F 

F 

F 

F 

F 

F 

abc 

FREQ 

3 

2.98 

3.05 

17.9 

21.3 

25.6 

28.8 

31.2 

ABC 

+bc 

F 

F 

F 

F 

F 

F 

F 

F 

+BC 

29.2 

22.4 

19.3 

-etc.- 


Field  Contents 


SID  Frequency  set  identification  number  (Integer  > 0) 

F Frequency  value  (Real  > 0.0) 


Remarks : 1.  The  units  for  the  frequencies  are  cycles  per  unit  time. 

2.  Frequency  sets  must  be  selected  in  the  Case  Control  Deck  (FREQ=SID)  to  be  used  by 
NAS TRAN. 

3.  All  FREQ,  FREQ1  and  FREQ2  cards  must  have  unique  frequency  set  identification 
numbers. 


2.4-125  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-126  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  FREQ1  Frequency  List 


Description:  Defines  a set  of  frequencies  to  be  used  in  the  solution  of  frequency  response 

problems  by  specification  of  a starting  frequency,  frequency  increment,  and  number  of  increments 
desired. 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


FREQ1 

SID 

FI 

DF 

NDF 

FREQ1 

6 

2.9 

0.5 

13 

Field  Contents 

SID  Frequency  set  identification  number  (Integer  > 0) 

FI  First  frequency  in  set  (Real  > 0.0) 

DF  Frequency  increment  (Real  > 0.0) 

NDF  Number  of  frequency  increments  (Integer  > 0) 


Remarks : 1.  The  units  for  the  frequency  FI  and  the  frequency  increment  DF  are  cycles  per  unit 

time. 

2.  The  frequencies  defined  by  this  card  are  given  by 

f.  = FI  + (i  - 1)  DF,  i = 1,  NDF  + 1 

3.  Frequency  sets  must  be  selected  in  the  Case  Control  Deck  (FREQ=SID)  to  be  used  by 
N AST RAN. 

4.  All  FREQ,  FREQ1  and  FREQ2  cards  must  have  unique  frequency  set  identification 
numbers . 


2.4-127  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-128  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  FREQ2  Frequency  List 


Description:  Defines  a set  of  frequencies  to  be  used  in  the  solution  of  frequency  response 

problems  by  specification  of  a starting  frequency,  final  frequency,  and  number  of  logarithmic 
increments  desired. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

FREQ2 

SID 

FI 

F2 

NF 

X 

FREQ2 

6 

1.0 

1.E5 

5 

Field  Contents 

SID  Frequency  set  identification  number  (Integer  > 0) 

FI  First  frequency  (Real  >0.0) 

F2  Last  frequency  (Real  > 0.0;  F2  > FI ) 

NF  Number  of  logarithmic  intervals  (Integer  > 0) 

Remarks:  1.  The  units  for  the  frequencies  FI  and  F2  are  cycles  per  unit  time. 

2.  The  frequencies  defined  by  this  card  are  given  by 

fi  = Fl-e^1"1^  , i = 1,2,.  ..,NF  + 1 

where  d = NT  loge  FT 

For  the  example  shown,  the  list  of  frequencies  will  be  1.0,  10.0,  100.0,  1000.0, 
10000.0,  and  100000.0  cycles  per  unit  time. 

3.  Frequency  sets  must  be  selected  in  the  Case  Control  Deck  (FREQ=SID)  to  be  used  by 
NASTRAN. 

4.  All  FREQ,  FREQ!  and  FREQ2  cards  must  have  unique  frequency  set  identification 
numbers. 


2.4-129  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  FSLIST  Free  Surface  List 

Description:  Declares  the  fluid  points  (RINGFL)  which  lie  on  a free  surface  boundary. 

Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


FSLIST 

RH0 

IDFI 

IDF2 

IDF3 

IDF4 

IDF5 

IDF6 

IDF7 

abc 

FSLIST 

1.0-4 

1 

3 

5 

4 

2 

7 

6 

+12FS 

+bc 

IDF8 

IDF9 

-etc.- 

def 

+12FS 

8 

9 

10 

11 

AXIS 

-etc . - 


Field 


Contents 


RH0  Mass  density  at  the  surface  (Real  > 0.0  or  blank;  if  blank  the  AXIF  default  value 

must  not  be  blank) 

IDFi  Identification  number  of  RINGFL  point  (Integer  > 0 or  BCD,  "AXIS."  The  first 

and/or  last  entry  may  be  AXIS  ) 


Remarks : 1.  This  card  is  allowed  only  if  an  AXIF  card  is  also  present. 


2.  Each  logical  card  defines  a surface.  The  order  of  the  points  must  be  sequential 
with  the  fluid  on  the  right  with  respect  to  the  direction  of  travel. 

3.  The  BCD  word,  AXIS,  defines  an  intersection  with  the  polar  axis  of  the  Fluid 
Coordinate  System. 

4.  There  may  be  as  many  FSLIST  cards  as  the  user  requires.  If  the  fluid  density  varies 
along  the  boundary  there  must  be  one  FSLIST  card  for  each  interval  between  fluid 
points. 


2.4-130a  (9/1/70) 


NASTRAN  DATA  DECK 


2 . 4-1 30b  (9/1/70) 


BULK  DATA  DECK 


Input  Data  Card  GENEL  General  Element 


Description:  Defines  a general  element  using  either: 


1.  The  stiffness  approach: 


" K 1 

-KS 

_-STK  | 

stks 

[ U . L 
1 


, or 


2.  The  flexibility  approach: 


u . , 
i 


-L- 


-s' 


[fi 


, where 


[KZ]  = [K]  or  [Z]  = 


[S]  = 


{v  = 

Cui  1 *ui  2 * ‘ * 

’uim]T  * 

{ud>  = 

[ud1  ,ud2” ' • 

’udn]T  * 

KZn 

KZ 12 

• • • KZn 

lm 

• 

KZ22 

• • • . 

and  [KZ]T  = [KZ] 

L^r 

• • • v] 

sn  * 

# ‘ ‘ Sln 

Sml 

Smn 

The  required  input  is  the  {u^ } list  and  the  lower  triangular  portion  of  [K]  or  [Z]. 
Additional  input  may  include  the  {u^}  list  and  [S].  If  [S]  is  input,  {u^}  must  also  be  input. 

If  (ud)  is  input  but  [S]  is  omitted,  [S]  is  internally  calculated.  In  this  case,  {u^}  must  have 
six  and  only  six  degrees  of  freedom.  If  [S]  is  not  required,  both  {u^}  and  [S]  are  omitted. 


2.4-131  (4/1/73) 


NASTRAN  DATA  DECK 


GENEL  (Cont.) 

Format:  (An  example  is  given  on  the  following  page.) 

1 2 3 4 5 6 7 8 9 10 


GENEL 

EID 

>< 

UIl 

CI1 

UI2 

CI2 

UI3 

CI3 

XI 

+1 

UI4 

CI4 

UI5 

CI5 

UI6 

CI6 

UI7 

CI7 

X2 

+2 

Etc. 

X3 

+3 

UI  - The  last  item  in  the  Ul-list  will  appear  in 
one  of  fields  2,  4,  6,  or  8. 

X4 

+4 

"UD" 

UDl 

CD1 

UD2 

CD2 

UD3 

CD3 

X5 

+5 

Etc. 

X6 

+6 

\ 

UD  - The  last  item  in  the  UD  list  will  appear  in 

n one  of  fields  2,  4,  6,  or  8. 

X7 

+7 

"K"  or  "Z" 

Kzn 

KZ21 

KZ31 

Etc. 

KZ22 

KZ32 

X8 

+8 

Etc. 

KZ33 

KZ43 

Etc. 

X9 

+9 

Etc. 

X10 

+10 

KZ  - The  last  item  in  the  K or  Z matrix,  will  appear 

in  one  of  fields  2 through  9. 

Xll 

+11 

"S" 

S 11 

S12 

Etc. 

S21 

Etc. 

X12 

+12 

S - The  last  item  in  the  S matrix  will  appear  in 

one  of  fields  2 through  9. 

Field 


Contents 


EID  Unique  element  identification  number,  a positive  integer. 


UI1,  cir 

Etc.  < 


UDl, 

EDI 

Etc 

Sij 

"UD", 

"K1 

"Z" , 

and 

Identification  numbers  of  coordinates  in  the  UI  or  UD  list,  in  sequence 
corresponding  to  the  [K],  [Z],  and  [S]  matrices.  U.  and  UD.  are  grid 
point  numbers,  and  Cl-  and  CD.  are  the  component  numbers.  1 If  a scalar 
point  is  given,  the  component  number  is  zero. 

Values  of  the  [K]  or  [Z]  matrix  ordered  by  columns  from  the  diagonal, 
according  to  the  UI  list. 

Values  of  the  [S]  matrix  ordered  by  rows,  according  to  the  UD  list. 

BCD  data  words  which  indicate  the  start  of  data  belonging  to  UD,  [K], 
[Z],  or  [S] . 


Remarks:  1.  When  the  stiffness  matrix,  K,  is  input,  the  number  of  significant  digits  should  be 

the  same  for  all  terms. 


2.  Double-field  format  may  be  used  for  input  of  K or  Z. 


2 . 4-1 31  a (4/1/73) 


NASTRAN  DATA  DECK 


GENEL  (Cont.) 

Exampl e : Let  element  629  be  defined  by 

{u.}  = [1-1  ,1 3-4,42,24-2]T  , 

{ud}  = [6-2,33]T  , 

th 

where  i-j  means  the  jtn  component  of  grid  point  i.  Points  42  and  33  are  scalar  points. 


"l.O 

2.0 

3.0 

4.0" 

"l  .5 

2.5" 

2.0 

5.0 

6.0 

7.0 

3.5 

4.5 

[K]  = 

3.0 

6.0 

8.0 

9.0 

[S]  = 

5.5 

6.5 

4.0 

7.0 

9.0 

0.0 

7.5 

8.5 

The  data  cards  necessary  to  input  this  general  element  are  shown  below: 

12  345678  9 10 


GENEL 

629 

1 

1 

13 

4 

42 

0 

XI 

+1 

24 

2 

X2 

+2 

UD 

6 

2 

33 

0 

X3 

+3 

Z 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

X4 

+4 

8.0 

9.0 

0.0 

X5 

+5 

S 

1.5 

2.5 

3.5 

4.5 

5.5 

6.5 

7.5 

X6 

+6 

8.5 

2.4-132  (4/1/73) 


BULK  DATA  DECK 


Input  Data  Card  GRAV  Gravity  Vector 


Description:  Used  to  define  gravity  vectors  for  use  in  determining  gravity  loading  for  the 

structural  model. 


Fonnat  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

GRAV 

SID 

CID 

G 

Nl 

N2 

N3 

GRAV 

i 

3 

32.2 

0.0 

0.0 

-1.0 

Field  Contents 


SID 

CID 

G 

Nl,  N2,  N3 


Set  identification  number  (Integer  > 0) 

Coordinate  system  identification  number  (Integer  > 0) 
Gravity  vector  scale  factor  (Real) 

Gravity  vector  components  (Real;  Nl2  + N22  + N32  > 0.0) 


Remarks : 1.  The  gravity  vector  is  defined  by 

g = G • ( N 1 , N2,  N3) . 


2.  A CID  of  zero  references  the  basic  coordinate  system. 

3.  Gravity  loads  may  be  combined  with  "simple  loads"  (e.g.,  F0RCE,  M0MENT)  only  by 
specification  on  a L0AD  card.  That  is,  the  SID  on  a GRAV  card  may  not  be  the  same 
as  that  on  a simple  load  card. 

4.  Load  sets  must  be  selected  in  the  Case  Control  Deck  (L0AD=SID)  to  be  used  by 
NASTRAN. 


2.4-133  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  GRDSET 


Grid  Point  Default 


Description:  Defines  default  options  for  fields  3,  7 and  8 of  all  GRID  cards. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

GRDSET 

CP 

CD 

PS 

GRDSET 

16 

32 

3456 

Field 


Contents 


CP 

CD 

PS 


Identification  number  of  coordinate  system  in  which  the  location  of  the  grid 
point  is  defined  (Integer  > 0) 

Identification  number  of  coordinate  system  in  which  displacements  are  measured 
at  grid  point  (Integer  > 0) 

Permanent  single-point  constraints  associated  with  grid  point  (any  of  the  digits 
1-6  with  no  imbedded  blanks)  (Integer  > 0) 


Remarks:  1.  The  contents  of  fields  3,  7 or  8 of  this  card  are  assumed  for  the  corresponding 
fields  of  any  GRID  card  whose  field  3,  7 and  8 are  blank.  If  any  of  these  fields 
on  the  GRID  card  are  blank,  the  default  option  defined  by  this  card  occurs  for 
that  field.  If  no  permanent  single-point  constraints  are  desired  or  one  of  the 
coordinate  systems  is  basic,  the  default  may  be  overridden  on  the  GRID  card  by 
making  one  of  fields  3,  7 or  8 zero  (rather  than  blank) . Only  one  GRDSET  card  may 
appear  in  the  user's  Bulk  Data  Deck. 

2.  The  primary  purpose  of  this  card  is  to  minimize  the  burden  of  preparing  data  for 
problems  with  a large  amount  of  repetition  (e.g.,  two-dimensional  pinned-joint 
problems) . 

3.  At  least  one  of  the  entries  CP,  CD,  or  PS  must  be  nonzero. 


2.4-135  (3/1/70) 


2.4-136  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  GRID  Grid  Point 


Description:  Defines  the  location  of  a geometric  grid  point  of  the  structural  model,  the  direc- 

tions of  its  displacement,  and  its  permanent  single-point  constraints. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

GRID 

ID 

CP 

XI 

X2 

X3 

CD 

PS 

GRID 

2 

3 

1.0 

2.0 

3.0 

316 

Field  Contents 


ID 

CP 

XI  ,X2,X3 


Grid  point  identification  number  (Integer  > 0) 

Identification  number  of  coordinate  system  in  which  the  location  of  the  grid 
point  is  defined  (Integer  > 0 or  blank*). 

Location  of  the  grid  point  in  coordinate  system  CP  (Real) 


CD  Identification  number  of  coordinate  system  in  which  displacements,  degrees  of  freedom, 

constraints,  and  solution  vectors  are  defined  at  the  grid  point  (Integer  > 0 or  blank*) 

PS  Permanent  single-point  constraints  associated  with  grid  point  (any  of  the  digits 

1-6  with  no  imbedded  blanks)  (Integer  > 0 or  blank*) 


Remarks:  1.  All  grid  point  identification  numbers  must  be  unique  with  respect  to  all  other 

structural,  scalar,  and  fluid  points. 

2.  The  meaning  of  XI,  X2  and  X3  depend  on  the  type  of  coordinate  system,  CP,  as 
follows:  (see  C0RD card  descriptions) 


Type 

XI 

X2 

X3 

Rectangular 

X 

Y 

Z 

Cylindri  cal 

R 

©(degrees ) 

Z 

Spheri cal 

R 

©(degrees ) 

^(degrees ) 

3.  The  collection  of  all  CD  coordinate  systems  defined  on  all  GRID  cards  is  called  the 
Global  Coordinate  System.  All  degrees-of-freedom,  constraints,  and  solution  vectors 
are  expressed  in  the  Global  Coordinate  System. 


* See  the  GRDSET  card  for  default  options  for  fields  3,  7 and  8. 


2.4-137  (9/1/70) 


NASTRAN  DATA  DECK 


2.4-138  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  GRIDB  Axi symmetric  Problem  Grid  Point 


Description:  Defines  the  location  of  a geometric  grid  point  on  a RINGFL  for  an  axi symmetric  fluid 
model  and/or  axi symmetric  structure.  Used  to  define  the  boundary  of  the  fluid. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

GRIDB 

ID 

<p 

CD 

PS 

IDF 

GRIDB 

30 

30.0 

3 

345 

20 

Field  Contents 

ID  Grid  point  identification  number  (Integer  > 0) 

<J>  Azimuthal  position  in  the  fluid  in  degrees  (Real) 

CD  Identification  number  of  the  coordinate  system  in  which  displacements  are  defined 

at  the  grid  point  (Integer  > 0) 

PS  Permanent  single-point  constraints  associated  with  the  grid  point  (any  combina- 

tion of  the  digits  1-6  with  no  embedded  blanks)  (Integer  > 0) 

IDF  Identification  number  of  a RINGFL  (Integer  > 0) 


Remarks:  1.  This  card  is  allowed  only  if  an  AXIF  card  is  also  present. 

2.  All  GRIDB  identification  numbers  must  be  unique  with  respect  to  other  scalar, 
structural  and  fluid  points. 

3.  An  AXIF  card  must  define  a Fluid  Coordinate  System. 

4.  The  RINGFL  referenced  must  be  present. 

5.  If  no  harmonic  numbers  on  the  AXIF  card  are  specified,  no  fluid  elements  are 
necessary. 

6.  The  collection  of  all  CD  coordinate  systems  defined  on  all  GRID  and  GRIDB  cards  is 
called  the  Global  Coordinate  System. 

7.  Fields  3,  4,  and  6 are  ignored.  This  will  facilitate  the  user's  conversion  of  GRID 
cards  to  GRIDB  cards.  Note  that  the  fields  are  the  same  except  for  fields  1 and  9 
if  a cylindrical  coordinate  system  is  used. 

8.  The  referenced  RINGFL  point  must  be  included  in  a boundary  list  (BDYLIST  data  card). 


2.4-138a  (9/1/70) 


NASTRAN  DATA  DECK 


2.4-1 38b  (9/1/70) 


BULK  DATA  DECK 


Input  Data  Card  GRIDF  Fluid  Point 


Description:  Defines  a scalar  degree  of  freedom  for  harmonic  analysis  of  a fluid. 


Format  and  Example: 

1 2 3 


Field 


Contents 


ID 

R 

Z 


Identification  number  of  axi symmetric  fluid  point  (Integer  > 0) 
Radial  location  of  point  in  basic  coordinate  system  (Real  > 0.0) 
Axial  location  of  point  in  basic  coordinate  system  (Real) 


Remarks:  1.  This  card  is  allowed  only  if  an  AXSL0T  card  is  also  present. 

2.  The  identification  number  (ID)  must  be  unique  with  respect  to  all  other  scalar, 
structural  and  fluid  points. 

3.  Grid  points  on  slot  boundaries  are  defined  on  GRIDS  cards.  Do  not  also  define  them 
on  GRIDF  cards. 


4.  For  plotting  purposes  the  R location  corresponds  to  the  basic  X coordinate.  The 
Z location  corresponds  to  the  basic  Y coordinate.  Pressures  will  be  plotted  as 
displacement  in  the  basic  Z direction. 

5.  Load  and  constraint  conditions  are  applied  as  if  the  GRIDF  is  a scalar  point. 
Positive  loads  correspond  to  inward  flow  and  a single  point  constraint  causes  zero 
pressure  at  the  point. 


2.4-1 38c  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-1 38d  (6/1/72) 


BULK  DATA  DECK 


Input  Data  Card  GRIDS  Slot  Surface  Point 


Description:  Defines  a scalar  degree  of  freedom  with  a two  dimensional  location.  Used  in 

defining  pressure  in  slotted  acoustic  cavities. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

GRIDS 

ID 

R 

Z 

W 

IDF 

x 

GRIDS 

25 

2.5 

-7.3 

0.5 

Field  Contents 

ID  Identification  number  of  slot  point  (Integer  > 0) 

R Radial  location  of  point  in  basic  coordinate  system  (Real  f 0.0) 

Z Axial  location  of  point  in  basic  coordinate  system  (Real) 

W Slot  width  or  thickness  at  the  GRIDS  point  (Real  > 0.0,  or  "blank") 

IDF  Identification  number  to  define  a GRIDF  point  (Integer  > 0,  or  "blank") 


Remarks : 1.  This  card  is  allowed  only  if  an  AXSL0T  card  is  also  present. 

2.  The  identification  numbers  (ID  and  IDF  if  present)  must  be  unique  with  respect  to 
all  other  scalar,  structural  and  fluid  points. 

3.  If  W is  "blank”,  the  default  value  on  the  AXSL0T  card  will  be  used. 

4.  The  IDF  number  is  referenced  on  the  CAXIFi  card  for  central  cavity  fluid  elements 

next  to  the  interface.  The  IDF  number  is  entered  only  if  the  grid  point  is  on  an 

interface.  In  this  case  it  should  not  also  be  defined  on  a GRIDF  card. 

5.  If  IDF  is  nonzero  then  R must  be  greater  than  zero. 

6.  For  plotting  purposes  the  R location  corresponds  to  the  basic  X coordinate.  The  Z 
location  corresponds  to  the  basic  V coordinate.  The  slot  width,  W,  corresponds  to 
the  basic  Z coordinate.  The  pressure  will  be  plotted  in  the  basic  Z direction. 

7.  Load  and  constraint  conditions  are  applied  as  if  the  GRIDS  is  a scalar  point. 
Positive  loads  correspond  to  inward  flow  and  a single  point  constraint  causes  zero 
pressure  at  the  point. 


2.4-1 38e  (6/1/72) 


BULK  DATA  DECK 


Input  Data  Card  L0AD  Static  Load  Combination  (Superposition) 


Description:  Defines  a static  load  as  a linear  combination  of  load  sets  defined  via  FORCE, 

M0MENT,  F0RCE1 , M0MENT1 , F0RCE2,  M0MENT2,  PL0AD,  PL0AD2 , SL0AD,  RF0RCE  and  GRAV  cards. 


Format  and  Example: 

1 2 3 4 5 6 7 8 9 10 


L0AD 

SID 

S 

SI 

LI 

S2 

L2 

S3 

L3 

abc 

L0AD 

101 

-0.5 

1.0 

3 

6.2 

4 

+bc 

S4 

L4 

-etc.- 

(etc.) 


Contents 

Load  set  identification  number  (Integer  > 0) 

Scale  factor  (Real) 

Scale  factors  (Real) 

Load  set  identification  numbers  defined  via  card  types  enumerated  above 
(Integer  > 0) 

The  load  vector  defined  is  given  by 

<P>  . s p,  (PL(> 

The  Li  must  be  unique.  The  remainder  of  the  physical  card  containing  the  last 
entry  must  be  blank. 

This  card  must  be  used  if  gravity  loads  (GRAV)  are  to  be  used  with  any  of  the 
other  types. 

Load  sets  must  be  selected  in  the  Case  Control  Deck  (L0AD=SID)  to  be  used  by 
N AST RAN. 

A L0AD  card  may  not  reference  a set  identification  number  defined  by  another  L0AD 
card. 


Field 

SID 

S 

Si 

Li 

Remarks:  1 . 

2. 

3. 

4. 

5. 


2.4-139  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  MAT1  Material  Property  Definition 

Description:  Defines  the  material  properties  for  linear,  temperature-independent , isotropic 

materials . 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


MAT1 

MID 

E 

G 

NU 

RH0 

A 

TREF 

GE 

+abc 

MAT! 

17 

3. +7 

1.9+7 

4.28 

0.19 

5.37+2 

0.23  . 

ABC 

+abc 

ST 

SC 

SS 

+BC 

20. +4 

15. +4 

12. +4 

Field  Contents 


MID 

E 

G 

NU 

RH0 

A 

TREF 

GE 

ST,  SC,  SS 


Material  identification  number  (Integer  > 0) 

Young's  modulus  (Real  > 0.0  or  blank) 

Shear  modulus  (Real  > 0.0  or  blank) 

Poisson's  ratio  (-1.0  < Real  < 0.5  or  blank) 

Mass  density  (Real) 

Thermal  expansion  coefficient  (Real) 

Thermal  expansion  reference  temperature  (Real) 

Structural  element  damping  coefficient  (Real) 

Stress  limits  for  tension,  compression  and  shear  (Real)  (Used  only  to  compute 
margins  of  safety  in  certain  elements;  they  have  no  effect  on  the  computational 
procedures) 


Remarks:  1.  One  of  E or  G must  be  positive  (i.e.,  either  E > 0.0  or  G > 0.0  or  both  E and  G may 

be  > 0.0). 

2.  If  any  one  of  E,  G or  NU  is  blank,  it  will  be  computed  to  satisfy  the  identity 
E = 2(1+NU)G;  otherwise,  values  supplied  by  the  user  will  be  used. 

3.  The  material  identification  number  must  be  unique  for  all  MAT1 , MAT2  and  MAT3  cards. 


4.  MAT1  materials  may  be  made  temperature  dependent  by  use  of  the  MATT1  card. 

5.  The  mass  density,  RH0,  will  be  used  to  automatically  compute  mass  for  all  structural 
elements  except  the  two-dimensional  bending  only  elements  TRBSC,  TRPLT  and  QDPLT. 


6.  If  E and  NU  or  G and  NU  are  both  blank  they  will  be  both  given  the  value  0.0. 

7.  Weight  density  may  be  used  in  field  6 if  the  value  - is  entered  on  the  PARAM  card 
WTMASS,  where  g is  the  acceleration  of  gravity  (see9Section  3.1.5). 


2.4-141  (4/1/73) 


BULK  DATA  DECK 


Input  Data  Card  MAT2  Material  Property  Definition 


Description:  Defines  the  material  properties  for  linear,  temperature-independent,  anisotropic 

materials . 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


MAT  2 

MID 

Gil 

G12 

G13 

G22 

G23 

G33 

RH0 

+abc 

MAT  2 

13 

6.2+3 

6.2+3 

5.1+3 

0.056 

ABC 

+abc 

Al 

A2 

Al  2 

TO 

GE 

ST 

SC 

SS 

+BC 

0.15 

-500.0 

0.002 

20. +5 

Field 


Contents 


MID 

Gij 

RH0 

Ai 

TO 


Material  identification  number  (Integer  > 0) 
The  material  property  matrix  (Real) 

Mass  density  (Real) 

Thermal  expansion  coefficient  vector  (Real) 
Thermal  expansion  reference  temperature  (Real) 


GE  Structural  element  damping  coefficient  (Real) 

ST,  SC,  SS  Stress  limits  for  tension,  compression  and  shear  (Real)  (Used  only  to  compute 

margins  of  safety  in  certain  elements;  they  have  no  effect  on  the  computational 
procedures) 


Remarks:  1.  The  material  identification  numbers  must  be  unique  for  alj_  MAT1 , MAT 2 and  MAT3  cards. 

2.  MAT2  materials  may  be  made  temperature  dependent  by  use  of  the  MATT2  card. 

3.  The  mass  density,  RH0,  will  be  used  to  automatically  compute  mass  for  all  structural 
elements  except  the  two-dimensional  bending  only  elements  TRBSC,  TRPLT  and  QDPLT. 


4.  The  convention  for  the  G..  in  fields  3 through  3 are  represented  by  the  matrix 
relationship  J 


/ \ 

1 . 

P 

G11 

G12 

G13 

( E]  ) 

Pi 

G12 

G22 

G23 

r 2 1 

V12  / 

G1 3 

G23 

G33 

( Yi2 ) 

2.4-143  (3/1/71) 


NASTRAN  DATA  DECK 


2.4-144  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  MAT 3 Material  Property  Definition 


Description:  Defines  the  material  properties  for  linear,  temperature-independent,  orthotropic 

materials . 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


MAT  3 

MID 

EX 

EY 

EZ 

NUXY 

NUYZ 

NUZX 

RH0 

+abc 

MAT  3 

23 

1.0+7 

1.1+7 

1.2+7 

.3 

.25 

.27 

1.0-5 

ABC 

+abc 

GXY 

GYZ 

GZX 

AX 

AY 

AZ 

TREF 

GE 

+BC 

2.5+6 

3.0+6 

2.5+6 

1.0-4 

1.0-4 

1.1-4 

68.5 

.23 

Field 


Contents 


MID 

EX,  EY,  EZ 
NUXY,NUYZ,NUZX 

RH0 

GXY,  GYZ,  GZX 
AX,  AY,  AZ 
TREF 
GE 


Material  identification  number  (Integer  > 0) 

Young's  moduli  in  the  x,  y and  z directions  respectively  (Real  > 0.0) 

Poisson's  Ratios  (Coupled  strain  ratios  in  the  xy,  zy  and  zx  directions 
respectively)  (Real ) 

Mass  density  (Real) 

Shear  moduli  for  xy,  yz  and  zx  (Real  > 0.0) 

Thermal  expansion  coefficients  (Real) 

Thermal  expansion  reference  temperature  (Real) 

Structural  element  damping  coefficient  (Real) 


Remarks:  1.  The  material  identification  number  must  be  unique  with  respect  to  the  collection  of 

all  MAT1 , MAT 2 and  MAT 3 cards. 

2.  MAT3  materials  may  be  made  temperature-dependent  by  use  of  the  MATT3  card. 

3.  All  nine  of  the  numbers  EX,  EY,  EZ,  NUXY,  NUYZ,  NUZX,  GXY,  GYZ  and  GZX  must  be 
present. 


4.  A nonfatal  warning  diagnostic  will  occur  if  any  of  NUXY  or  NUYZ  has  an  absolute 
value  greater  than  1.0. 

5.  MAT3  materials  may  only  be  referenced  by  CTRIARG,  CTRAPRG  and  PT0RDRG  cards. 

6.  The  mass  density,  RH0,  will  be  used  to  automatically  compute  mass  for  the  TRIARG, 
TRAPRG  and  T0RDRG  elements. 


2.4-145  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-146  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  MAT4  Thermal  Material  Property  Definition 

Descri ption:  Defines  the  thermal  material  properties  for  temperature-independent,  isotropic, 

materials . 


Format  and  Example: 

123456  789  10 


Field  Contents 

MID  Material  identification  number  (Integer  > 0) 

K Thermal  conductivity  (Real  > 0.0),  or  convective  film  coefficient 

CP  Thermal  capacity  per  unit  volume  (Real  > 0.0  or  blank),  or  film  capacity 

per  unit  area 


Remarks : 

1.  The  material  identification  number  may  be  the  same  as  a MAT! , MAT2,  or  MAT3  card, 
but  must  be  unique  with  respect  to  other  MAT4  or  MAT5  cards. 

2.  If  a HBDY  element  references  this  card,  K is  the  convective  film  coefficient  and 
CP  is  the  thermal  capacity  per  unit  area. 

3.  MAT4  materials  may  be  made  temperature  dependent  by  use  of  the  MATT4  card. 


2.4-146a  (4/1/73) 


NASTRAN  DATA  DECK 


2. 4-1 46b  (6/1/72) 


BULK  DATA  DECK 


Input  Data  Card  MAT 5 Thermal  Material  Property  Definition 


Description:  Defines  the  thermal  material  properties  for  temperature-independent , anisotropic 

materials . 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

MAT5 

MID 

KXX 

KXY 

KXZ 

KYY 

KYZ 

KZZ 

CP 

MAT  5 

24 

.092 

.083 

.020 

0.2 

Field 

MID 

KXX ,KXY ,KXZ , 
KYY ,KYZ ,KZZ 

CP 


Contents 

Material  identification  number  (Integer  > 0) 

Thermal  conductivity  (Real) 

Thermal  capacity  per  unit  volume  (Real  _>  0.0  or  blank) 


Remarks : 


I.  The  thermal  conductivity  matrix  has  the  form: 


K 


'KXX 

KXY 

KXZ' 

KXY 

KYY 

KYZ 

_ KXZ 

KYZ 

KZZ. 

2.  The  material  number  may  be  the  same  as  a MAT1 , MAT2,  or  MAT3  card,  but  must  be 
unique  with  respect  to  the  MAT4  or  MAT5  cards. 

3.  MAT5  materials  may  be  made  temperature  dependent  by  use  of  the  MATT5  card. 


2.4-1 46c  (4/1/73) 


NASTRAN  DATA  DECK 


2.4-146d  (6/1/72) 


BULK  DATA  DECK 


Input  Data  Card  MATS!  Material  Stress  Dependence 


Description:  Specifies  table  references  for  material  properties  which  are  stress-dependent. 


MID 

R1 


Material  property  identification  number  which  matches  the  identification  number 
on  some  basic  MAT1  card  (Integer  > 0) 

Reference  to  table  identification  number  (Integer  > 0) 


Remarks:  1. 


Blank  or  zero  entries  mean  no  table  dependence  of  the  referenced  quantity  on  the 
basic  MAT1  card. 


2.  TABLES1  type  tables  must  be  used. 


2.4-147  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-148  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  MATH  Material  Temperature  Dependence 


Description:  Specifies  table  references  for  material  properties  which  are  temperature-dependent. 

Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


MATTl 

MID 

Rl 

R2 

R3 

R4 

R5 

R6 

R7 

+abc 

MATT1 

17 

32 

15 

ABC 

+-abc 

R8 

R9 

RIO 

+BC 

62 

Field  Contents 


MID 

Ri 


Material  property  identification  number  which  matches  the  identification  number 
on  some  basic  MAT1  card  (Integer  > 0) 

References  to  table  identification  numbers  (Integer  > 0) 


Remarks:  1.  Blank  or  zero  entries  mean  no  table  dependence  of  the  referenced  quantity  on  the 

basic  MAT!  card. 


2.  TABLEM1 , TABLEM2,  TABLEM3  or  TABLEM4  type  tables  may  be  used. 


2.4-149  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-150  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  MATT2  Material  Temperature  Dependence 

Description:  Specifies  table  references  for  material  properties  which  are  temperature-dependent. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

MATT2 

MID 

Rl 

R2 

R3 

R4 

R5 

R6 

R7 

+abc 

MATT2 

17 

32 

15 

ABC 

+abc 

R8 

R9 

RIO 

Rl  1 

Rl  2 

R13 

R14 

R15 

+BC 

62 

Field 

MID 

Ri 

Remarks : 


Contents 

Material  property  identification  number  which  matches  the  identification  number 
on  some  basic  MAT2  card  (Integer  > 0) 

References  to  table  identification  numbers  (Integer  > 0) 

1.  Blank  or  zero  entries  mean  no  table  dependence  of  the  referenced  quantity  on  the 
basic  MAT2  card. 

2.  TABLEM1 , TABLEM2,  TABLEM3  or  TABLEM4  type  tables  may  be  used. 


2.4-151  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-152  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  MATT 3 Material  Temperature  Dependence 

Description:  Specifies  table  references  for  orthotropic,  "MAT3",  material  properties  which  are 

tempera ture-dependent. 


Format  and  Example: 


1 2 3 


4 5 6 7 8 9 10 


MATT  3 

MID 

Rl 

R2 

R3 

R4 

R5 

R6 

R7 

+abc 

MATT  3 

23 

48 

54 

ABC 

+abc 

R8 

R9 

RIO 

Rll 

R12 

Rl  3 

R14 

R15 

+BC 

74 

Field  Contents 


MID 

Ri 


Material  property  identification  number  which  matches  the  identification  number 
on  some  basic  MAT3  card  (Integer  > 0) 

References  to  table  identification  numbers  (Integer  > 0) 


Remarks : 1.  Blank  or  zero  entries  imply  no  table  dependence  of  the  referenced  quantity  on  the 

basic  MAT3  card. 

2.  TABLEM1 , TABLEM2,  TABLEM3  or  TABLEM4  type  tables  may  be  used. 


2.4-153  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-154  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  MATT4 


Thermal  Material  Temperature  Dependence 


Descri pti on : Specifies  table  reference  for  temperature  dependent  thermal  conductivity  or 

convective  film  coefficient. 


Format  and  Example: 


MID  ID  of  a MAT4  which  is  to  be  temperature  dependent  (Integer  > 0) 

T(K)  Identification  number  of  a TABLEMi  card  which  gives  temperature  dependence 

of  the  thermal  conductivity  or  convective  film  coefficient  (Integer  > 0 or 
blank) 


Remarks : 


1.  The  thermal  capacity  may  not  be  temperature  dependent;  field  4 must  be  blank. 

2.  TABLEMI,  TABLEM2,  TABLEM3,  or  TABLEM4  type  tables  may  be  used.  The  basic  quantities 
on  the  MAT4  card  is  always  multiplied  by  the  tabular  function.  Note  that  this  is 
different  from  structural  applications. 

3.  Blank  or  zero  entries  means  no  table  dependence  of  the  referenced  quantity  on  the 
basic  MAT4  card. 


2.4-1 54a  (4/1/73) 


NASTRAN  DATA  DECK 


2. 4-1 54b  (4/1/73) 


BULK  DATA  DECK 


Input  Data  Card  MATT5  Thermal  Material  Temperature  Dependence 

Description:  Specifies  table  references  for  temperature  dependent  conductivity  matrix. 

Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

MATT  5 

MID 

T(KXX) 

T(KXY) 

T(KXZ) 

T(KYY) 

T(KYZ) 

T(KZZ) 

MATT  5 

24 

73 

Field  Contents 

MID  Identification  number  of  a MAT5,  which  is  to  be  temperature  dependent 

(Integer  > 0) 

T(K--)  Identification  number  of  a TABLEMi  card  which  gives  temperature  dependence 

of  the  matrix  term  (Integer  > 0 or  blank) 


Remarks : 

1.  The  thermal  capacity  may  not  be  temperature  dependent.  Field  9 must  be  blank. 

2.  TABLEMI,  TABLEM2,  TABLEM3,  or  TABLEM4  type  tables  may  be  used.  The  basic  quantities 
on  the  MAT5  card  are  always  multiplied  by  the  tabular  function.  Note  that  this  is 
different  from  the  structural  applications. 

3.  Blank  or  zero  entries  mean  no  table  dependence  of  the  referenced  quantity  on  the 
basic  MAT5  card. 


2. 4- 154c  (4/1/73) 


2 . 4-1 54d  (4/1/73) 


BULK  DATA  DECK 


Input  Data  Card  MgMAX  Conical  Shell  Static  Moment 

Description : Defines  a static  moment  loading  of  a conical  shell  coordinate. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

WAX 

SID 

RID 

HID 

S 

MR 

MP 

MZ 

WAX 

1 

2 

3 

1.0 

0.1 

0.2 

0.3 

Field  Contents 


SID 

RID 

HID 

S 

MR  ) 
MP  )■ 
MZ  j 


Load  set  identification  number  (Integer  > 0) 

Ring  identification  number  (see  RINGAX) (Integer  > 0) 

Harmonic  identification  number  (Integer  > 0 or  a sequence  of  harmonics , see  note  5) 
Scale  factor  (Real) 

Moment  components  in  the  r,  4>,  z directions  (Real) 


Remarks : 1 . 

2. 


This  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 

Load  sets  must  be  selected  in  the  Case  Control  Deck  (L0AD=SID)  to  be  used  by 
NASTRAN. 


3.  A separate  card  is  needed  for  the  definition  of  the  moment  associated  with  each 
harmonic. 


4.  For  a discussion  of  the  conical  shell  problem,  see  Section  5.9  of  the  Theoretical 
Manual . 


5.  If  a sequence  of  harmonics  is  to  be  placed  in  HID  the  form  is  as  follows: 

"SnlTn2"  where  nl  is  the  start  of  the  sequence  and  n2  is  the  end  of  the  sequence 
i.e.,  for  harmonics  0 through  10,  the  field  would  contain  l,S0T10“. 


2.4-155  (3/1/71) 


NASTRAN  DATA  DECK 


2.4-156  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  M0MENT  Static  Moment 


Description:  Defines  a static  moment  at  a grid  point  by  specifying  a vector. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

M0MENT 

SID 

G 

CID 

M 

N1 

N2 

N3 

M0MENT 

2 

5 

6 

2.9 

0.0 

1.0 

0.0 

Field  Contents 


SID 

G 

CID 

M 

N1,N2,N3 


Load  set  identification  number  (Integer  > 0) 

Grid  point  identification  number  (Integer  > 0) 

Coordinate  system  identification  number  (Integer  > 0) 

Scale  factor  (Real) 

Components  of  Vector  measured  in  coordinate  system  defined  by  CID  (Real; 
N1  2 + N22  + N3 2 > 0.0) 


Remarks : 1.  The  static  moment  applied  to  grid  point  G is  given  by 

m = M-(N1,N2,N3) 

2.  Load  sets  must  be  selected  in  the  Case  Control  Deck  (L0AD=SID)  to  be  used  by 
NASTRAN. 

3.  A CID  of  zero  references  the  basic  coordinate  system. 


2.4-157  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-158  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  M0MENT1  Static  Moment 


Description:  Used  to  define  a static  moment  by  specification  of  a value  and  two  grid  points  which 

determine  the  direction. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

M0MENT1 

SID 

G 

M 

G1 

G2 

M0MENT1 

6 

13 

-2.93 

16 

13 

Field  Contents 


SID 

G 

M 

Gl,  G2 


Load  set  identification  number  (Integer  > 0) 

Grid  point  identification  number  (Integer  > 0) 

Value  of  moment  (Real) 

Grid  point  identification  numbers  (Integer  > 0;  G1  f G2) 


Remarks : 1.  The  direction  of  the  moment  is  determined  by  the  vector  from  G1  to  G2. 


2.  Load  sets  must  be  selected  in  the  Case  Control  Deck  (L0AD-SID)  to  be  used  by 
NASTRAN. 


2.4-159  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-160  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  M0MENT2  Static  Moment 


Description:  Used  to  define  a static  moment  by  specification  of  a value  and  four  grid  points 

which  determine  the  direction. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

M0MENT2 

SID 

G 

M 

G1 

G2 

G3 

G4 

M0MENT2 

6 

13 

-2.93 

16 

13 

17 

13 

Field  Contents 


SID 

G 

M 

G1,G2,G3,G4 


Load  set  identification  number  (Integer  > 0) 

Grid  point  identification  number  (Integer  > 0) 

Value  of  moment  (Real) 

Grid  point  identification  numbers  (Integer  > 0;  G1  / G2;  G3  / G4) 


Remarks:  1.  The  direction  of  the  force  is  determined  by  the  vector  product  whose  factors  are 

vectors  from  G1  to  G2  and  G3  to  G4  respectively. 

2.  Load  sets  must  be  selected  in  the  Case  Control  Deck  (L0AD=SID)  to  be  used  by 
NASTRAN. 


2.4-161  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-162  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  MPC  Multipoint  Constraint 

Description:  Defines  a multipoint  constraint  equation  of  the  form 


Format  and  Example: 


SID 

G 

C 

A 


Set  identification  number  (Integer  > 0) 

Identification  number  of  grid  or  scalar  point  (Integer  > 0) 

Component  number  - any  one  of  the  digits  1-6  in  the  case  of  geometric  grid 
points;  blank  or  zero  in  the  case  of  scalar  points  (Integer) 

Coefficient  (Real;  the  first  A must  be  nonzero) 


Remarks:  1.  The  first  coordinate  in  the  sequence  is  assumed  to  be  the  dependent  coordinate  and 

must  be  unique  for  al 1 equations  of  the  set. 


2.  Forces  of  multipoint  constraint  are  not  recovered. 

3.  Multipoint  constraint  sets  must  be  selected  in  the  Case  Control  Deck  (MPC=SID)  to 
be  used  by  NASTRAN. 

4.  Dependent  coordinates  on  MPC  cards  may  not  appear  on  0MIT,  0MIT1 > SUP0RT , SPC  or 
SPC1  cards. 


2.4-163  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-164  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  MPCADD  Multipoint  Constraint  Set  Definition 


Description:  Defines  a multipoint  constraint  set  as  a union  of  multipoint  constraint  sets 

defined  via  MPC  cards . 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


MPCADD 

SID 

SI 

S2 

S3 

S4 

S5 

S6 

S7 

abc 

MPCADD 

101 

2 

3 

1 

6 

4 

+bc 

S8 

S9 

-et; 

f 

;c . - 

Field  Contents 

SID  Set  identification  number  (Integer  > 0) 

Sj  Set  identification  numbers  of  multipoint  constraint  sets  defined  via  MPC  cards 

(Integer  > 0) 


Remarks : 1.  The  Sj  must  be  unique. 

2.  Multipoint  constraint  sets  must  be  selected  in  the  Case  Control  Deck  (MPC=SID)  to 
be  used  by  NASTRAN, 

3.  Sj  may  not  be  the  identification  number  of  a multipoint  constraint  set  defined  by 
another  MPCADD  card. 


2.4-165  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-166  (3/1/70) 


~ 


BULK  DATA  DECK 


Input  Data  Card  MPCAX  Conical  Shell  Multipoint  Constraint 

Description:  Defines  a multipoint  constraint  equation  of  the  form 

;Vj.  o 

for  conical  shell  coordinates. 

Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


MPCAX 

SID 

RID 

HID 

C 

A 

+abc 

MPCAX 

32 

17 

6 

1 

1.0 

+i 

+abc 

RID 

HID 

C 

A 

RID 

HID 

c 

A 

+def 

+1 

23 

4 

2 

-6.8 

-etc.- 


Field  Contents 


SID 

RID 

HID 

C 

A 


Set  identification  number  (Integer  > 0) 

Ring  identification  number  (Integer  > 0) 
Harmonic  identification  number  (Integer  > 0) 
Component  number  (1  < Integer  s 6) 

Coefficient  (Real;  the  first  A must  be  nonzero) 


Remarks : 1 . 

2. 

3. 

4. 


This  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 

The  first  coordinate  in  the  sequence  is  assumed  to  be  the  dependent  coordinate 
and  must  be  unique  for  all  equation's  of  the  set. 

Multipoint  constraint  sets  must  be  selected  in  the  Case  Control  Deck  (MPC=SID)  to  be 
used  by  NASTRAN. 

Dependent  coordinates  appearing  on  MPCAX  cards  may  not  appear  on  0MITAX,  SPCAX, 
or  SUPAX  cards. 


5.  For  a discussion  of  the  conical  shell  problem,  see  Section  5.9  of  the  Theoretical 
Manual . 


2.4-167  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-168  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  N0LIN1  Nonlinear  Transient  Response  Dynamic  Load 


Description:  Defines  nonlinear  transient  forcing  functions  of  the  form 

P1 (t)  = S T( u j ( t ) ) 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

N0LIN1 

SID 

GI 

Cl 

S 

GJ 

CJ 

T 

N0LIN1 

21 

3 

4 

2.1 

3 

1 

6 

Field  Contents 


SID 


Nonlinear  load  set  identification  number  (Integer  > 0) 


GI 

Cl 

S 


Grid  or  scalar  or  extra  point  identification  number  at  which  nonlinear  load 
is  to  be  applied  (Integer  > 0) 

Component  number  for  GI  a grid  point  (0  < Integer  < 6);  blank  or  zero  if  GI  is 
a scalar  or  extra  point 

Scale  factor  (Real) 


GJ 

CJ 

T 


Grid  or  scalar  or  extra  point  identification  number  (Integer  > 0) 

Component  number  for  GJ  a grid  point  (0  < Integer  < 6);  blank  or  zero  if  GJ  is 
a scalar  or  extra  point 

Identification  number  of  a TABLEDi  card  (Integer  > 0) 


Remarks:  1.  Nonlinear  loads  must  be  selected  in  the  Case  Control  Deck  (N0NLINEAR=SID)  to  be 
used  by  NASTRAN. 

2.  Nonlinear  loads  may  not  be  referenced  on  a DL0AD  card. 

3.  All  coordinates  referenced  on  N0LIN1  cards  must  be  members  of  the  solution  set. 

This  means  the  u set  for  modal  formulation  and  the  u . = u + u set  for  direct 
formulation.  e a e a 


NASTRAN  DATA  DECK 


2.4-170  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  N0LIN2  Nonlinear  Transient  Response  Dynamic  Load 


Description:  Defines  nonlinear  transient  forcing  functions  of  the  form 

P1- (t)  = S Uj(t)uk(t) 

Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

N0LIN2 

SID 

GI 

Cl 

S 

GJ 

CJ 

GK 

CK 

N0LIN2 

14 

2 

1 

2.9 

2 

1 

2 

1 

Field  Contents 


SID 


Nonlinear  load  set  identification  number  (Integer  > 0) 


GI 

Cl 

S 

GJ 

CJ 

GK 

CK 


Grid  or  scalar  or  extra  point  identification  number  at  which  nonlinear  load 
is  to  be  applied  (Integer  > 0) 

Component  number  GI  a grid  point  (0  < Integer  < 6);  blank  or  zero  if  GI  is 
a scalar  or  extra  point 

Scale  factor  (Real) 

Grid  or  scalar  or  extra  point  identification  number  (Integer  > 0) 

Component  number  for  GJ  a grid  point  (0  < Integer  5 6);  blank  or  zero  if 
GJ  is  a scalar  or  extra  point 

Grid  or  scalar  or  extra  point  identification  number  (Integer  > 0) 

Component  number  of  GK  a grid  point  (0  < Integer  < 6);  blank  or  zero  if 
GK  is  a scalar  or  extra  point 


Remarks:  1.  Nonlinear  loads  must  be  selected  in  the  Case  Control  Deck  ( N0NL I NEAR=SI D ) to  be 
used  by  NASTRAN. 

2.  Nonlinear  loads  may  not  be  referenced  on  a DL0AD  card. 

3.  All  coordinates  referenced  on  N0LIN2  cards  must  be  members  of  the  solution  set. 
This  means  the  u set  for  modal  formulation  and  the  u,  = u + u set  for  direct 

formulation.  e a e a 


2.4-171  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-172  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  N0LIN3  Nonlinear  Transient  Response  Dynamic  Load 


Description:  Defines  nonlinear  transient  forcing  functions  of  the  form 

iS(u.(t))A,  u,(t)  > 0 


P^t)  = 


0 , Uj(t)  < 0 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

N0LIN3 

SID 

GI 

Cl 

S 

GJ 

CJ 

A 

N0LIN3 

4 

102 

-6.1 

2 

5 

-3.5 

Field  Contents 


SID 


Nonlinear  load  set  identification  number  (Integer  > 0) 


GI 

Cl 

S 


Grid  or  scalar  or  extra  point  identification  number  at  which  nonlinear  load 
is  to  be  applied  (Integer  > 0) 

Component  number  for  GI  a grid  point  (0  < Integer  < 6);  blank  or  zero  if  GI  is 
a scalar  or  extra  point 

Scale  factor  (Real) 


GJ 

CJ 

A 


Grid  or  scalar  or  extra  point  identification  number  (Integer  > 0) 

Component  number  for  GJ  a grid  point  (0  < Integer  < 6);  blank  or  zero  if 
GJ  is  a scalar  or  extra  point 

Amplification  factor  (Real) 


Remarks : 1.  Nonlinear  loads  must  be  selected  in  the  Case  Control  Deck  (N0NLINEAR=SID)  to  be 
used  by  NASTRAN. 

2.  Nonlinear  loads  may  not  be  referenced  on  a DL0AD  card. 

3.  All  coordinates  referenced  on  N0LIN3  cards  must  be  members  of  the  solution  set. 

This  means  the  u set  for  modal  formulation  and  the  u , = u^  + u„  set  for  direct 
- , , . e d e a 

formulation. 


2.4-173  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-174  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  N0LIN4  Nonlinear  Transient  Response  Dynamic  Load 


Description:  Defines  nonlinear  transient  forcing  functions  of  the  form 


P1(t) 


Uj (t)  < 0 


Uj(t)  > 0 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

N0LIN4 

SID 

GI 

CI 

S 

GJ 

CJ 

A 

N0LIN4 

2 

4 

6 

2.0 

101 

16.3 

Field  Contents 


SID 


Nonlinear  load  set  identification  number  (Integer  > 0) 


GI 

Cl 

S 

GJ 

CJ 

A 


Grid  or  scalar  or  extra  point  identification  number  at  which  nonlinear  load 
is  to  be  applied  (Integer  > 0) 

Component  number  for  GI  a grid  point  (0  < Integer  < 6);  blank  or  zero  if  GI  is 
a scalar  or  extra  point 

Scale  factor  (Real) 

Grid  or  scalar  or  extra  point  identification  number  (Integer  > 0) 

Component  number  for  GJ  a grid  point  (0  < Integer  < 6);  blank  or  zero  if 
GJ  is  a scalar  or  extra  point 

Amplification  factor  (Real) 


Remarks:  1.  Nonlinear  loads  must  be  selected  in  the  Case  Control  Deck  (N0NLINEAR=SID)  to  be 
used  by  N AST RAN. 

2.  Nonlinear  loads  may  not  be  referenced  on  a DL0AD  card. 

3.  All  coordinates  referenced  on  N0LIN4  cards  must  be  members  of  the  solution  set. 

This  means  the  u set  for  modal  formulation  and  the  u . = u + u set  for  direct 
formulation.  e a e a 


2.4-175  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-176  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  0MIT  Omitted  Coordinates 


Description:  Defines  coordinates  (degrees  of  freedom)  that  the  user  desires  to  omit  from 
the  problem  through  matrix  partitioning.  Used  to  reduce  the  number  of  independent  degrees 
of  freedom. 


Format  and  Example: 


ID  Grid  or  scalar  point  identification  number  (Integer  > 0) 

C Component  number,  zero  or  blank  for  scalar  points,  any  unique  combination 

of  the  digits  1-6  for  grid  points 


Remarks : 1.  Coordinates  specified  on  0MIT  cards  may  not  be  specified  on  0MIT1 , ASET,  ASET1 , 

SUP0RT,  SPC  or  SPC1  cards  nor  may  they  appear  as  dependent  coordinates  in  multi- 
point constraint  relations  (MPC)  or  as  permanent  single-point  constraints  on 
GRID  card. 

2.  As  many  as  24  coordinates  may  be  omitted  by  a single  card. 


2.4-177  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-178  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  0MIT1  Omitted  Coordinates 


Descri ption:  Defines  coordinates  (degrees  of  freedom)  that  the  user  desires  to  omit  from  the 

problem  through  matrix  partitioning.  Used  to  reduce  the  number  of  independent  degrees  of  freedom. 


Format  and  Example: 


Field 


Contents 


C 

6, ID! , ID2 


Component  number  (Any  unique  combination  of  the  digits  1-6  (with  no  imbedded 
blanks)  when  point  identification  numbers  are  grid  points;  must  be  null  or 
zero  if  point  identification  numbers  are  scalar  points) 

Grid  or  scalar  point  identification  number  (Integer  > 0;  ID1  < ID2) 


Remarks : 1.  A coordinate  referenced  on  this  card  may  not  appear  as  a dependent  coordinate  in  a 

multipoint  constraint  relation  (MPC  card),  nor  may  it  be  referenced  on  a SPC,  SPC1 , 
0MIT,  ASET,  ASET1 , or  SUP0RT  card,  or  on  a GRID  card  as  permanent  single-point 
constrai nts . 

2.  If  the  alternate  form  is  used,  all  of  the  grid  (or  scalar)  points  ID1  thru 
ID2  are  assumed. 


2.4-179  (6/1/72) 


BULK  DATA  DECK 


Input  Data  Card  0MITAX  Omitted  Conical  Shell  Coordinate 


Description:  Defines  coordinates  that  the  user  desires  to  omit  from  the  problem  through  matrix 
partitioning.  Used  to  reduce  the  number  of  independent  degrees  of  freedom. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

0MITAX 

RID 

HID 

C 

RID 

HID 

C 

0MITAX 

2 

6 

3 

4 

7 

1 

Field  Contents 


RID 

HID 

C 


Ring  identification  number  (Integer  > 0) 

Harmonic  identification  number  (Integer  > 0) 

Component  number  (any  unique  combination  of  the  digits  1-6) 


Remarks : 1.  This  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 

2.  Up  to  12  coordinates  may  be  omitted  via  this  card. 

3.  Coordinates  appearing  on  0MITAX  cards  may  not  appear  on  MPCAX,  SUPAX  or  SPCAX 
cards. 


4.  For  a discussion  of  the  conical  shell  problem,  see  Section  5.9  of  the  Theoretical 
Manual . 


2.4-181  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  PARAM  Parameter 


Description:  Specifies  values  for  parameters  used  in  DMAP  sequences  (including  rigid  formats). 


Format  and  Example  : 


N Parameter  name  (one  to  eight  alphanumeric  characters,  the  first  of  which  is 

alphabetic) 

VI,  V2  Parameter  value  based  on  parameter  type  as  follows: 


Type 

VI 

V2 

Integer 

Real,  single-precision 
BCD 

Real,  double-precision 
Complex,  single-precision 
Complex,  double-precision 

Integer 

Real 

BCD 

Double-precision 

Real 

Double-precision 

Blank 

Blank 

Blank 

Blank 

Real 

Double-precision 

Remarks : 1.  Only  parameters  for  which  assigned  values  are  allowed  may  be  given  values  via  the 

PARAM  card.  Section  5 describes  parameters  as  used  in  DMAP. 

2.  See  Section  3.1.5  for  a list  of  parameters  used  in  rigid  formats  that  may  be  initi- 
alized by  the  user  on  PARAM  cards. 


2.4-183  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-184  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  PBAR  Simple  Beam  Property 


Descri ption:  Defines  the  properties  of  a simple  beam  (bar)  which  is  used  to  create  bar  elements 

via  the  CBAR  card. 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


PBAR 

PID 

MID 

A 

11 

12 

J 

NSM 

abc 

PBAR 

39 

6 

2.9 

5.97 

123 

+bc 

Cl 

C2 

Dl 

D2 

El 

E2 

FI 

F2 

def 

+23 

2.0 

4.0 

+ef 

Kl 

K2 

112 

Field  Contents 


PID 

MID 

A 

II,  12,  112 
J 

NSM 

Kl,  K2 

Ci , Di , Ei , Fi 


Property  identification  number  (Integer  > 0) 
Material  identification  number  (Integer  > 0) 
Area  of  bar  cross-section  (Real) 

Area  moments  of  inertia  (Real) 

Torsional  constant  (Real) 

Nonstructural  mass  per  unit  length  (Real) 
Area  factor  for  shear  (Real) 

Stress  recovery  coefficients  (Real) 


Remarks : 1.  For  structural  problems,  PBAR  cards  may  only  reference  MAT1  material  cards. 

2.  See  Section  1.3.2  for  a discussion  of  bar  element  geometry. 

3.  For  heat  transfer  problems,  PBAR  cards  may  only  reference  MAT4  or  MAT5 
material  cards. 


2.4-185  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-186  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  PC0NEAX  Conical  Shell  Element  Property 

Description:  Defines  the  properties  of  a conical  shell  element  described  on  a CC0NEAX  card. 

Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PC0NEAX 

ID 

MIDI 

T1 

MID2 

I 

MID3 

T2 

NSM 

+abc 

PC0NEAX 

2 

4 

1.0 

6 

16.3 

8 

2.1 

0.5 

+1 

+abc 

Zl 

Z2 

PH  11 

PH  12 

PHI3 

PHI4 

PH  15 

PHI6 

+def 

+1 

0.001 

-0.002 

23.6 

42.9 

+2 

+def 

PH  17 

PHI8 

PHI9 

PH  no 

PH  111 

PH  11 2 

PHI  1 3 

PH  11 4 

+2 

Field 
ID 

MIDi 

T1  ,T2 
I 

NSM 

Zl,  Z2 
PH  I i 

Remarks : 

1.  This  card  is  allowed  if  and  only  if  a AXIC  card  is  also  present. 

2.  PC0NEAX  cards  may  only  reference  MAT!  material  cards. 

3.  If  either  MIDI  = 0 or  blank  or  T1  = 0.0  or  blank,  then  both  must  be  zero  or  blank. 

4.  If  either  MID2  = 0 or  blank  or  I = 0.0  or  blank,  then  both  must  be  zero  or  blank. 

5.  If  either  MID3  = 0 or  blank  or  T2  = 0.0  or  blank,  then  both  must  be  zero  or  blank. 

6.  A maximum  of  14  azimuthal  coordinates  for  stress  recovery  may  be  specified.  An  error 

will  be  detected  if  more  than  two  (2)  continuation  cards  appear. 

7.  For  a discussion  of  the  conical  shell  problem,  see  Section  5.9  of  the  Theoretical 
Manual . 


Contents 

Property  identification  number  (Unique  Integer  > 0) 

Material  identification  number  for  membrane,  bending,  and  transverse  shear 
( Inteqer  _>  0) 

Membrane  thickness  and  transverse  shear  thickness  (Real  > 0.0  if  MIDi  / 0) 
Moment  of  Inertia  per  unit  width  (Real) 

Nonstructural  mass  per  unit  area  (Real) 

Fiber  distances  for  stress  recovery  (Real) 

Azimuthal  coordinates  (in  degrees)  for  stress  recovery  (Real) 


2.4-187  (4/1/73) 


NASTRAN  DATA  DECK 


2.4-188  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  PDAMP  Scalar  Damper  Property 


Description:  Used  to  define  the  damping  value  of  a scalar  damper  element  which  is  defined  by 

means  of  the  CDAMP1  or  CDAMP3  cards. 


Format  and  Example: 


1 

"1  " 

" T 

^4  " 

P 

"1  " 

7 

"1  ' 

" 9 

10 

PDAMP 

PID 

B 

PID 

B 

PID 

B 

PID 

B 

PDAMP 

14 

-2.3 

2 

6.1 

Field  Contents 


PID  Property  identification  number  (Integer  > 0) 

B Value  of  scalar  damper  (Real) 


Remarks:  1.  This  card  defines  a damper  value.  The  user  is  cautioned  to  be  careful  when  using 

negative  damper  values.  Damper  values  are  defined  directly  on  the  CDAMP2  and  CDAMP4 
cards.  A structural  viscous  damper,  CVISC,  may  also  be  used  for  geometric  grid 
points. 

2.  Up  to  four  damper  properties  may  be  defined  on  a single  card. 

3.  For  a discussion  of  scalar  elements,  see  Section  5.6  of  the  Theoretical  Manual. 


2.4-189  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-190  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  PDUMi  Dummy  Element  Property 

Description:  Defines  the  properties  of  a dummy  element  (1  < i < 9).  Referenced  by  the  CDUMi  card. 


Format  and  Example: 


1 23456789  10 


PDUMi 

PID 

MID 

A1 

A2 

i 

fD 

r+ 

O 

1 

abc 

PDUM3 

108 

2 

2.4 

9.6 

1.E4 

15. 

3.5 

ABC 

+bc 

-etc.- 

AN 

+BC 

5 

2 

Field  Contents 

PID  Property  identification  number  (Integer  > 0) 
MID  Material  identification  number  (Integer  > 0) 
A1...AN  Additional  entries  (Real  or  Integer) 


Remarks : The  additional  entries  are  defined  in  the  user  written  element  routines. 


2. 4-1 90a  (6/1/72) 


NASTRAN  DATA  DECK 


2. 4- 190b  (6/1/72) 


BULK  DATA  DECK 


Input  Data  Card  PE LAS  Scalar  Elastic  Property 


Description:  Used  to  define  the  stiffness,  damping  coefficient,  and  stress  coefficient  of  a 

scalar  elastic  element  (spring)  by  means  of  the  CELAS1  or  CELAS3  card. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PELAS 

PID 

K 

GE 

S 

PID 

K 

GE 

S 

PELAS 

7 

4.29 

0.06 

7.92 

27 

2.17 

0.0032 

Field  Contents 


PID  Property  identification  number  (Integer  > 0) 

K Elastic  property  value  (Real) 

GE  Damping  coefficient,  ge  (Real) 

S Stress  coefficient  (Real) 


Remarks : l.  The  user  is  cautioned  to  be  careful  using  negative  spring  values.  (Values  are 

defined  directly  on  some  of  the  CELASi  card  types.) 

2.  One  or  two  elastic  spring  properties  may  be  defined  on  a single  card. 

3.  For  a discussion  of  scalar  elements,  see  Section  5.6  of  the  Theoretical  Manual. 


2.4-191  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-192  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  PHBDY  Property  of  Heat  Boundary  Element 

Descri pti on : Defines  the  properties  of  the  HBDY  element. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PHBDY 

PID 

MID 

AF 

E 

ALPHA 

R1 

R2 

PHBDY 

100 

103 

300 

.79 

Field  Contents 

PID  Property  identification  number  (Integer  > 0) 

MID  Material  identification  number  (Integer  >^0  or  blank),  used  for  convective  film 

coefficient  and  thermal  capacity. 

AF  Area  factor  (Real  ^>0.0  or  blank).  Used  only  for  HBDY  types  P0INT,  LINE,  and  ELCYL. 

E Emissivity  (0.0  £ Real  £ 1 .0  or  blank).  Used  only  for  radiation  calculations. 

ALPHA  Absorbtivity  (0.0  < Real  £ 1 .0  or  blank).  Used  only  for  thermal  vector  flux 

calculations,  default  value  is  E. 

R1,R2  "Radii"  of  elliptic  cylinder.  Used  for  HBDY  type  "ELCYL".  See  the  HBDY  element 

description.  (Real) 


Remarks : 

1.  The  referenced  material  Id  must  be  on  a MAT4  card.  The  card  defines  the  convective 
film  coefficient  and  thermal  capacity  per  unit  area.  If  no  material  is  referenced 
the  element  convection  and  heat  capacity  are  zero. 

2.  The  area  factor  AF  is  used  to  determine  the  effective  area.  For  a "P0INT",  AF  = area; 
for  "LINE"  or  "ELCYL",  AF  = effective  width  where  area  = AF  length.  The  effective 
area  is  automatically  calculated  for  other  HBDY  types. 


2.4-192a  (4/1/73) 


NAS TRAM  DATA  DECK 


2 . 4—1 92b  (4/1/73) 


BULK  DATA  DECK 


Input  Data  Card  PLFACT  Piecewise  Linear  Analysis  Factor  Definition  Card 

Description:  Defines  scale  factors  for  Piecewise  Linear  Analysis  loading. 


Format  and  Example: 

1 2 3 4 5 6 7 8 9 10 


PLFACT 

SID 

BI 

B2 

B3 

B4 

B5 

B6 

B7 

+abc 

PLFACT 

6 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

ABC 

+abc 

B8 

B9 

-etc.- 

+BC 

0.9 

1.0 

Field  Contents 

SID  Unique  set  identification  number  (Integer  > 0) 

Bi  Loading  factor  (Real) 

Remarks : 1.  The  remainder  of  the  physical  card  containing  the  last  entry  must  be  null. 

2.  At  any  stage  of  the  Piecewise  Linear  Analysis,  the  accumulated  load  is  given  by 

{Pi>  = B.{P} 

where  { P)  is  the  total  load  defined  in  the  usual  way. 

Example:  If  it  were  desired  to  load  the  structure  in  ten  equally  spaced  load 

increments  then  set 

Bi  = 0.1  - i ; i = 1,  10 

3.  Normally,  the  B^  form  a monotonically  increasing  sequence.  A singular  stiffness 
matrix  will  result  if  B.  = B. _-j  . 

4.  At  least  two  factors  must  be  defined. 

5.  Piecewise  Linear  Analysis  factor  sets  must  be  selected  in  the  Case  Control  Deck 
( PLC0E FF=S ID)  to  be  used  by  NASTRAN. 


2.4-193  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-194  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  PL0AD  Static  Pressure  Load 

Description:  Defines  a static  pressure  load. 

Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PL0AD 

SID 

P 

Gl 

G2 

G3 

G4 

PL0AD 

1 

-4.0 

16 

32 

11 

Field  Contents 

SID  Load  set  identification  number  (Integer  > 0) 

P Pressure  (Real) 

G1,G2,G3,G4  Grid  point  identification  numbers  (Integer  > 0;  G4  may  be  zero) 


Remarks : 1.  Grid  points  must  be  unique  and  noncoll inear. 

2.  If  four  grid  points  are  given,  four  triangles  are  formed  and  half  of  P is  applied 
to  each  one.  For  each  triangle  the  direction  is  defined  by 

+(r12  X r]3) 

where  r.  • is  the  vector  from  Gi  to  Gj. 

' J 

3.  Load  sets  must  be  selected  in  the  Case  Control  Deck  (L0AD=SID)  to  be  used  by 
NASTRAN. 


2.4-195  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-196  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  PL0AD2  Pressure  Load 


Description:  Defines  a uniform  static  pressure  load  applied  to  two-dimensional  elements. 

Only  QUAD1 , QUAD2 , QDMEM,  QDMEM1 , QDMEM2 , QDPLT,  SHEAR,  TRBSC , TRIA1  , TRIA2 , TRMEM,  TRPLT  or 
TWIST  elements  may  have  a pressure  load  applied  to  them  via  this  card. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PL0AD2 

SID 

P 

EID 

EID 

EID 

EID 

EID 

EID 

PL0AD2 

21 

-3.6 

4 

16 

2 

Alternate  Form 


PL 0 AD 2 

SID 

P 

EID1 

"THRU" 

EID2 

PL0AD2 

1 

30.4 

16 

THRU 

48 

Field 


Contents 


SID 


Load  set  identification  number  (Integer  > 0) 


P Pressure  value  (Real) 

EID  ) 

EID1  > Element  identification  number  (Inteaer  > 0;  EID1  < EID2) 

EID2  \ 


Remarks : 1.  EID  must  be  0 or  blank  for  omitted  entrys. 


2.  Load  sets  must  be  selected  in  the  Case  Control  Deck  (L0AD=SID)  to  be  used  by 
NASTRAN. 


3.  At  least  one  positive  EID  must  be  present  on  each  PL0AD2  card. 

4.  If  the  alternate  form  is  used,  all  elements  EID1  thru  EID2  must  be  two-dimensional. 

5.  The  pressure  load  is  computed  for  each  element  as  if  the  grid  points  to  which  the 
element  is  connected  were  specified  on  a PL0AD  card.  The  grid  point  sequence 
specified  on  the  element  connection  card  is  assumed  for  the  purpose  of  computing 
pressure  loads. 

6.  All  elements  referenced  must  exist. 


2.4-197  (4/1/73) 


NASTRAN  DATA  DECK 


2.4-198  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  PL0TEL  Dummy  Element  Definition 


Description:  Defines  a dumny  one-dimensional  element  for  use  in  plotting.  This  element  is  not 

used  in  the  model  during  any  of  the  solution  phases  of  a problem.  It  is  used  to  simplify  plotting 
of  structures  with  large  numbers  of  collinear  grid  points  where  the  plotting  of  each  one  along 
with  the  elements  connecting  them  would  result  in  a confusing  plot.  The  use  of  this  "element"  is 
entirely  the  responsibility  of  the  user. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PL0TEL 

EID 

G1 

G2 

EID 

Gl 

G2 

PL0TEL 

29 

35 

16 

Field  Contents 


EID  Element  identification  number  (Integer  > 0) 

Gl,  G2  Grid  point  identification  numbers  of  connection  points  (Integer  > 0;  G1  f G2) 


Remarks:  1.  Element  identification  numbers  must  be  unique  with  respect  to  all  other  element 

identification  numbers. 


2.  One  or  two  PL0TEL  elements  may  be  defined  on  a single  card. 


2.4-199  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-200  (3/1/70) 


N AST RAN  DATA  DECK 


Input  Data  Card  PMASS 


Scalar  Mass  Property 


Description:  Used  to  define  the  mass  value  of  a scalar  mass  element  which  is  defined  by  means  of 

the  CMASS1  or  CMASS3  cards. 

Format  and  Example: 


1 

T 

' T' 

4 

v P 

7 

8 ^ 

10 

PMASS 

PID 

M 

PID 

M 

PID 

M 

PID 

M 

PMASS 

7 

4.29 

6 

13.2 

Field 

PID 

M 


Contents 

Property  identification  number  (Integer  > 0) 
Value  of  scalar  mass  (Real) 


Remarks:  1.  This  card  defines  a mass  value.  The  user  is  cautioned  to  be  careful  when  using 

negative  mass  values.  (Values  are  defined  directly  on  some  of  the  CMASSi  card 
types . ) 

2.  Up  to  four  mass  properties  may  be  defined  by  this  card. 

3.  For  a discussion  of  scalar  elements,  see  Section  5.6  of  the  Theoretical  Manual. 


2.4-201  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-202  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  P0INTAX  Conical  Shell  Point 


Description:  Defines  the  location  of  a point  on  an  axisymmetric  shell  ring  at  which  loads 
may  be  applied  via  the  F0RCE  or  M0MENT  cards  and  at  which  displacements  may  be  requested. 
These  points  are  not  subject  to  constraints  via  MPCAX,  SPCAX,  or  0MITAX  cards. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

P0 INTAX 

ID 

RID 

PHI 

P0 INTAX 

2 

3 

30.0 

Field  Contents 


ID 

RID 

PHI 


Point  identification  number  (Unique  Integer  > 0) 
Identification  number  of  a RINGAX  card  (Integer  > 0) 
Azimuthal  angle  in  degrees  (Real) 


Remarks : 1.  This  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 

2.  P0INTAX  identification  numbers  must  be  unique  with  respect  to  all  other  P0INTAX, 
RINGAX  and  SECTAX  identification  numbers. 

3.  For  a discussion  of  the  conical  shell  problem,  see  Section  5.9  of  the  Theoretical 
Manual . 


2.4-203  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-204  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  PQDMEM  Quadrilateral  Membrane  Property 


Description:  Used  to  define  the  properties  of  a quadrilateral  membrane.  Referenced  by  the 

CQDMEM  card.  No  bending  properties  are  included. 


Foramt  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PQDMEM 

PID 

MID 

T 

NSM 

PID 

MID 

T 

NSM 

PQDMEM 

235 

2 

0.5 

0.0 

Field 


Contents 


PID 

MID 

T 

NSM 


Property  identification  number  (Integer  > 0) 
Material  identification  number  (Integer  > 0) 
Thickness  of  membrane  (Real  > 0.0) 
Nonstructural  mass  per  unit  area  (Real) 


Remarks: 


1.  All  PQDMEM  cards  must  have  unique  property  identification  numbers. 


2.  One  or  two  quadrilateral  membrane  properties  may  be  defined  on  a single  card. 


2.4-205  (3/1/71) 


NASTRAN  DATA  DECK 


2.4-206  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  PQDMEM1  Isoparametric  Quadrilateral  Membrane  Property 


Description:  Used  to  define  the  properties  of  an  isoparametric  quadrilateral  membrane. 

Referenced  by  the  CQDMEM1  card.  No  bending  properties  are  included. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PQDMEM1 

PID 

MID 

T 

NSM 

PID 

MID 

T 

NSM 

PQDMEM1 

235 

2 

0.5 

0.0 

Field  Contents 


PID 

MID 

T 

NSM 


Property  identification  number  (Integer  > 0) 
Material  identification  number  (Integer  > 0) 
Thickness  of  membrane  (Real  > 0.0) 
Nonstructural  mass  per  unit  area  (Real) 


Remarks: 


1.  All  PQDMEM1  cards  must  have  unique  property  identification  numbers. 

2.  One  or  two  isoparametric  quadrilateral  membrane  properties  may  be 
defined  on  a single  card. 


2.4-206a  (4/1/73) 


NASTRAN  DATA  DECK 


2.4-206b  (4/1/73) 


BULK  DATA  DECK 


Input  Data  Card  PQDMEM2  Quadrilateral  Membrane  Property 

Description:  Used  to  define  the  properties  of  a quadrilateral  membrane.  Referenced  by  the 

CQDMEM2  card.  No  bending  properties  are  included. 

Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PQDMEM2 

PID 

MID 

T 

NSM 

PID 

MID 

T 

NSM 

PQDMEM2 

235 

2 

0.5 

0.0 

Field 


Contents 


PID 

MID 

T 

NSM 


Property  identification  number  (Integer  > 0) 
Material  identification  number  (Integer  > 0) 
Thickness  of  membrane  (Real  > 0.0) 
Nonstructural  mass  per  unit  area  (Real) 


Remarks: 


1.  All  PQDMEM2  cards  must  have  unique  property  identification  numbers. 


2.  One  or  two  quadri lateral  membrane  properties  may  be  defined  on  a single  card. 


2.4-206c  (4/1/73) 


BULK  DATA  DECK 


Input  Data  Card  PQDPLT  Quadrilateral  Plate  Property 


Description:  Used  to  define  the  bending  properties  of  a quadrilateral  plate  element.  Referenced 

by  the  CQDPLT  card.  No  membrane  properties  are  included. 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


PQDPLT 

PID 

MIDI 

I 

MID2 

T 

NSM 

Zl 

Z2 

PQDPLT 

16 

23 

4.29 

16 

2.63 

1.982 

0.05 

-0.05 

Field  Contents 


PID 

MIDI 

I 

MID2 

T 

NSM 

Zl,  Z2 


Property  identification  number  (Integer  > 0) 

Material  identification  number  for  bending  (Integer  > 0) 

Bending  area  moment  of  inertia  per  unit  width  (Real) 

Material  identification  number  for  transverse  shear  (Integers  0) 

Transverse  shear  thickness  (Real) 

Nonstructural  mass  per  unit  area  (Real) 

Fiber  distances  for  stress  computation,  positive  according  to  the  right-hand 
sequences  defined  on  the  CQDPLT  card  (Real) 


Remarks:  1.  All  PQDPLT  cards  must  have  unique  property  identification  numbers. 

2.  If  T is  zero,  the  element  is  assumed  to  be  rigid  in  transverse  shear. 

3.  No  structural  mass  is  generated  for  this  element. 


2.4-207  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-208  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  PQUAD1  Genera]  Quadrilateral  Element  Property 


Description:  Defines  the  properties  of  a general  quadrilateral  element  of  the  structural  model, 

including  bending,  membrane,  and  transverse  shear  effects.  Referenced  by  the  CQUAD1  card. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PQUAD1 

PID 

MIDI 

T1 

MID2 

I 

MID3 

T3 

NSM 

abc 

PQUAD1 

32 

16 

2.98 

9 

6.45 

16 

5.29 

6.32 

WXYZ1 

+bc 

Zl 

12 

+XYZ1 

0.09 

-0.06 

Field 


Contents 


PID 

MIDI 

T1 

MID2 

I. 

MID3 

T3 

NSM 

Zl,  Z2 


Property  identification  number  (Integer  > 0) 

Material  identification  number  for  membrane  (Integers  0) 

Membrane  thickness  (Real) 

Material  identification  number  for  bending  (Integer  > 0) 

Area  moment  of  inertia  per  unit  width  (Real) 

Material  identification  number  for  transverse  shear  (Integer  > 0) 

Transverse  shear  thickness  (Real) 

Nonstructural  mass  per  unit  area  (Real) 

Fiber  distances  for  stress  computation,  positive  according  to  the  right-hand 
sequence  defined  on  the  CQUAD1  card  (Real) 


Remarks : 1.  All  PQUAD1  cards  must  have  unique  property  identification  numbers. 

2.  If  T3  is  zero,  the  element  is  assumed  to  be  rigid  in  transverse  shear. 

3.  The  membrane  thickness,  T1 , is  used  to  compute  the  structural  mass  for  this  element. 


2.4-209  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-210  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  PQUAD2  Homogeneous  Quadrilateral  Property 


Decryption  : Defines  the  properties  of  a homogeneous  quadrilateral  element  of  the  structural 

model,  including  bending,  membrane  and  transverse  shear  effects.  Referenced  by  the  CQUAD2  card. 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


PQUAD2 

PID 

MID 

T 

NSM 

PID 

MID 

T 

NSM 

PQUAD2 

32 

16 

2.98 

9.0 

45 

16 

5.29 

6.32 

Field 


Contents 


PID 

MID 

T 

NSM 


Property  identification  number  (Integer  > 0) 
Material  identification  number  (Integer  > 0) 
Thickness  (Real  > 0.0) 

Nonstructual  mass  per  unit  area  (Real) 


Remarks : 


1.  All  PQUAD2  cards  must  have  unique  identification  numbers. 

2.  The  thickness  used  to  compute  membrane  and  transverse  shear  properties  is  T. 

3.  The  area  moment  of  inertia  per  unit  width  used  to  compute  the  bending  stiffness  is 
T3/12. 

4.  Outer  fiber  distances  of  ±T/2  are  assumed. 

5.  One  or  two  homogeneous  quadrilateral  properties  may  be  defined  on  a single  card. 


2.4-211  (3/1/71) 


NASTRAN  DATA  DECK 


2.4-212  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  PRESAX  Conical  Shell  Pressure  Load 

Description:  Defines  the  static  pressure  loading  of  a conical  shell  element. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

>RESAX 

SID 

P 

RID1 

RID2 

PHI  1 

PHI  2 

PRESAX 

3 

7.92 

4 

3 

20.6 

31.4 

Field  Contents 


SID 

P 

RID1 1 
RI D2  ^ 

PH  1 1 / 
PHI2J 


Load  set  identification  number  (Integer  > 0) 

Pressure  value  (Real) 

Ring  identification  numbers  (see  RINGAX  card)  (Integer  > 0) 
Azimuthal  angles  in  degrees  (Real) 


Remarks : 1.  This  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 

2.  Load  sets  must  be  selected  in  the  Case  Control  Deck  (L0AD=SID)  in  order  to  be  used  by 
N AST RAN. 

3.  For  a discussion  of  the  conical  shell  problem,  see  Section  5.9  of  the  Theoretical 
Manual . 


2.4-213  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-214  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  PRESPT  Fluid  Pressure  Point 


Description:  Defines  the  location  of  pressure  points  in  the  fluid  for  recovery  of  pressure  data. 


Format  and  Example: 

I 2 3 'l  ^ T ^6  " T "8  ^ <T  10 


PRESPT 

IDF 

IDP 

♦ 

IDP 

♦ 

IDP 

<t> 

PRESPT 

14 

141 

0.0 

142 

90.0 

Field 


Contents 


IDF 

IDP 

$ 


Fluid  point  (RINGFL)  identification  number  (Integer  > 0) 

Unique  pressure  point  identification  number  (Integer  > 0) 

Azimuthal  position  on  fluid  point,  referenced  by  IDF,  in  Fluid  Coordinate  System 
(Real) 


Remarks:  1.  This  card  is  allowed  only  if  an  AXIF  card  is  also  present. 


2.  All  pressure  point  identification  numbers  must  be  unique  with  respect  to  other 
scalar,  structural  and  fluid  points. 


3.  The  pressure  points  are  used  primarily  for  the  identification  of  output  data.  They 
may  also  be  used  as  points  at  which  to  measure  pressure  for  input  to  control 
devices  (see  User's  Manual,  Section  1.7). 

4.  One,  two  or  three  pressure  points  may  be  defined  per  card. 

5.  Output  requests  for  velocity  and  acceleration  of  these  degrees  of  freedom  will  result 
in  derivatives  of  pressure  with  respect  to  time. 


2.4-214a  (9/1/70) 


NASTRAN  DATA  DECK 


2 .4-21 4b  (9/1/70) 


BULK  DATA  DECK 


Input  Data  Card  PR0D  Rod  Property 


Description:  Defines  the  properties  of  a rod  which  is  referenced  by  the  CR0D  card . 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PR0D 

PID 

MID 

A 

J 

C 

NSM 

PR0D 

17 

23 

42.6 

17.92 

4.236 

0.5 

Field  Contents 


PID 

MID 

A 

J 

C 

NSM 


Property  identification  number  (Integer  > 0) 
Material  identification  number  (Tnteger  > 0) 

Area  of  rod  (Real) 

Torsional  constant  (Real) 

Coefficient  to  determine  torsional  stress  (Real) 
Nonstructual  mass  per  unit  length  (Real) 


Remarks : 1.  PR0D  cards  must  all  have  unique  property  identification  numbers. 

2.  For  structural  problems,  PR0D  cards  may  only  reference  MAT1  material  cards. 

3.  For  heat  transfer  problems,  PR0D  cards  may  only  reference  MAT4  or  MAT5  cards. 


2.4-215  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-216  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  PSHEAR  Shear  Panel  Property 

Description:  Defines  the  elastic  properties  of  a shear  panel.  Referenced  by  the  CSHEAR  card. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PSHEAR 

PID 

MID 

T 

NSM 

PID 

MID 

T 

NSM 

PSHEAR 

13 

2 

4.9 

16.2 

14 

6 

4.9 

14.7 

Field 


Contents 


PID 

MID 

T 

NSM 


Property  identification  number  (Integer  > C) 
Material  identification  number  (Integer  > 0) 
Thickness  of  shear  panel  (Real  f 0.0) 
Nonstructural  mass  per  unit  area  (Real) 


Remarks : 1.  All  PSHEAR  cards  must  have  unique  identification  numbers. 

2.  PSHEAR  cards  may  only  reference  MAT1  material  cards. 

3.  One  or  two  shear  panel  properties  may  be  defined  on  a single  card. 


2.4-217  (3/1/70) 


2.4-218  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  PT0RDRG  Toroidal  Ring  Property 


Description:  Used  to  define  membrane  and  flexure  (bending)  properties  of  a toroidal  ring  element. 

Referenced  by  the  CT0RDRG  card. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PT0RDRG 

PID 

MID 

TM 

TF 

PID 

MID 

TM 

TF 

PT0RDRG 

2 

4 

0.1 

0.15 

Field 


Contents 


PID 

MID 

TM 

TF 


Property  identification  number  (Integer  > 0) 
Material  identification  number  (Integer  > 0) 
Thickness  for  membrane  (Real>  0.0) 

Thickness  for  flexure  (Real) 


Remarks : 


1.  All  PT0RDRG  cards  must  have  unique  property  identification  numbers. 

2.  The  material  identification  number  MID  must  reference  only  a MAT1  or  MAT3  card. 

3.  One  or  two  toroidal  ring  properties  may  be  defined  on  a single  card. 


2.4-219  (3/1/71) 


NASTRAN  DATA  DECK 


2.4-220  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  PTRBSC  Basic  Bending  Triangle  Property 

Description:  Defines  basic  bending  triangle  (TRBSC)  properties.  Referenced  by  the  CTRBSC  card. 

No  membrane  properties  are  included. 

Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PTRBSC 

PID 

MIDI 

I 

MID2 

T 

NSM 

Zl 

12 

PTRBSC 

3 

17 

6.29 

4 

16. 

1 .982 

0.05 

-0.05 

Field  Contents 


PID 

MIDI 

I 

MID2 

T 

NSM 

Zl,  12 


Property  identification  number  (Integer  > 0) 

Material  identification  number  for  bending  (Integer  > 0) 

Bending  area  moment  of  inertia  per  unit  width  (Real) 

Material  identification  number  for  transverse  shear  (Integer  > 0) 

Transverse  shear  thickness  (Real) 

Nonstructural  mass  per  unit  area  (Real) 

Fiber  distances  for  shear  computation,  positive  according  to  the  right-hand 
sequence  defined  in  the  CTRBSC  card  (Real) 


Remarks:  1.  All  PTRBSC  cards  must  have  unique  property  identification  numbers. 

2.  If  T is  zero,  the  element  is  assumed  to  be  rigid  in  transverse  shear. 

3.  No  structural  mass  is  generated  by  this  element. 


2.4-221  (3/1/71) 


NASTRAN  DATA  DECK 


2.4-222  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  PTRIA1  General  Triangular  Element  Property 


Description:  Defines  the  properties  of  a general  triangular  element  of  the  structural  model, 

including  bending,  membrane  and  transverse  shear  effects.  Referenced  by  the  CTRIA1  card. 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


PTRIA1 

PID 

MIDI 

T1 

MID2 

I 

MID3 

T3 

NSM 

abc 

PTRIA1 

32 

16 

2.98 

9 

6.45 

16 

5.29 

6.32 

QED 

+bc 

Zl 

12 

+ED 

Field 


Contents 


PID 

MIDI 

T1 

MID2 

I 

MID3 

T3 

NSM 

Zl,  Z2 


Property  identification  number  (Integer  > 0) 

Material  identification  number  for  membrane  (Integer  > 0) 

Membrane  thickness  (Real) 

Material  identification  number  for  bending  (Integer  > 0) 

Area  of  moment  of  inertia  per  unit  width  (Real) 

Bending  material  identification  number  for  transverse  shear  (Integer  > 0) 
Transverse  shear  thickness  (Real) 

Nonstructural  mass  per  unit  area  (Real) 

Fiber  distances  for  stress  calculations,  positive  according  to  the  right-hand 
sequence  defined  on  the  CTRIA1  card  (Real) 


Remarks : 1.  AH  PTRIA1  cards  must  have  unique- property  identification  numbers. 

2.  If  T3  is  zero,  the  element  is  assumed  to  be  rigid  in  transverse  shear. 

3.  The  membrane  thickness,  T1 , is  used  to  compute  the  structural  mass  for  this  element. 


2.4-223  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-224  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  PTRIA2  Homogeneous  Triangular  Element  Property 


Description:  Defines  the  properties  of  a homogeneous  triangular  element  of  the  structural  model, 

including  membrane,  bending  and  transverse  shear  effects.  Referenced  by  the  CTRIA2  card. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PTRIA2 

PID 

MID 

T 

NSM 

PID 

MID 

T 

NSM 

PTRIA2 

2 

16 

3.92 

14.7 

6 

16 

2.96 

Field 


Contents 


PID 

MID 

T 

NSM 


Property  identification  number  (Integer  > 0) 
Material  identification  number  (Integer  > 0) 
Thickness  (Real>  0.0) 

Nonstructural  mass  per  unit  area  (Real) 


Remarks : 


1.  All  PTRIA2  cards  must  have  unique  identification  numbers. 

2.  The  thickness  used  to  compute  the  membrane  and  transverse  shear  properties  is  T. 

3.  The  area  moment  of  inertia  per  unit  width  used  to  compute  the  bending  stiffness  is 
T3/12 . 

4.  Outer  fiber  distances  of  ±T/2  are  assumed. 


5.  One  or  two  homogeneous  triangular  element  properties  may  be  defined  on  a sinqle 
card. 


2.4-225  (3/1/71) 


NASTRAN  DATA  DECK 


2.4-226  (3/1/70) 








BULK  DATA  DECK 


Input  Data  Card  PTRMEM  Triangular  Membrane  Property 


Description:  Used  to  define  the  properties  of  a triangular  membrane  element.  Referenced  by  the 

CTRMEM  card.  No  bending  properties  are  included. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PTRMEM 

PID 

MID 

T 

NSM 

PID 

MID 

T 

NSM 

PTRMEM 

17 

23 

4.25 

0.2 

Field 


Contents 


PID 

MID 

T 

NSM 


Property  identification  number  (Integer  > 0) 
Material  identification  number  (Integer  > 0) 
Membrane  thickness  (Real>  0.0) 

Nonstructural  mass  per  unit  area  (Real) 


Remarks : 


1. 

All 

PTRMEM 

2. 

One 

or  two 

cards  must  have  unique  property  identification  numbers, 
triangular  membrane  properties  may  be  defined  on  a single  card. 


2.4-227  (3/1/71) 


NASTRAN  DATA  DECK 


2.4-228  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  PTRPLT  Triangular  Plate  Property 


Description:  Used  to  define  the  bending  properties  of  a triangular  plate  element.  Referenced  by 

the  CTRPLT  card.  No  membrane  properties  are  included. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PTRPLT 

PID 

MIDI 

I 

MID2 

T 

NSM 

Z1 

12 

PTRPLT 

17 

26 

4.29 

16 

3.9-4 

2.634 

Field 


Contents 


PID 

MIDI 

I 

MID2 

T 

NSM 
Zl,  12 


Property  identification  number  (Integer  > 0) 

Material  identification  number  for  bending  (Integer  > 0) 

Bending  area  moment  of  inertia  per  unit  width  (Real) 

Material  identification  number  for  transverse  shear  (Integer  > 0) 

Transverse  shear  thickness  (Real) 

Nonstructural  mass  per  unit  area  (Real) 

Fiber  distances  for  stress  computation,  positive  according  to  the  right-hand 
sequence  defined  on  the  CTRPLT  card  (Real) 


Rema rks:  1.  All  PTRPLT  cards  must  have  unique  property  identification  numbers. 

2.  If  T is  zero,  the  element  is  assumed  to  be  rigid  in  transverse  shear. 

3.  No  structural  mass  is  generated  by  this  element. 


2.4-229  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-230  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  PTUBE  Tube  Property 


Description:  Defines  the  properties  of  a thin-walled  cylindrical  tube  element.  Referenced  by  the 

CTUBE  card. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PTUBE 

PID 

MID 

0D 

T 

NSM 

PTUBE 

2 

6 

6.29 

0.25 

Field  Contents 

PID  Property  identification  number  (Integer  > 0) 

MID  Material  identification  number  (Integer  > 0) 

0D  Outside  diameter  of  tube  (Real  > 0.0) 

T Thickness  of  tube  (Real;  T < 1/2  0D) 

NSM  Nonstructural  mass  per  unit  length  (Real) 

Remarks:  1.  If  T is  zero,  a solid  circular  rod  is  assumed. 

2.  PTUBE  cards  must  all  have  unique  property  identification  numbers. 

3.  For  structural  problems,  PTUBE  cards  may  only  reference  MAT1  material  cards. 

4.  For  heat  transfer  problems,  PTUBE  cards  may  only  reference  MAT4  or  MAT5 
material  cards. 


2.4-231  (6/1/72) 


BULK  DATA  DECK 


Input  Data  Card  PTWIST  Twist  Panel  Property 

Description:  Defines  the  elastic  properties  of  a twist  panel  element.  Referenced  by  the  CTWIST 

card. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

PTWIST 

PID 

MID 

T 

NSM 

PID 

MID 

T 

NSM 

PTWIST 

4 

6 

2.3 

9.4 

5 

6 

1.6 

Field  Contents 


PID 

MID 

T 

NSM 


Property  identification  number  (Integer  > 0) 
Material  identification  number  (Integer  > 0) 
Thickness  of  twist  panel  (Real  f 0.0) 
Nonstructural  mass  per  unit  area  (Real) 


Rema rks : 1.  All  PTWIST  cards  must  have  unique  identification  numbers. 

2.  PTWIST  cards  may  only  reference  MAT1  material  cards. 

3.  One  or  two  twist  panel  properties  may  be  defined  on  a single  card. 


2.4-233  (3/1/70) 


2.4-234  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  PVISC  Viscous  Element  Property 

Description:  Defines  the  viscous  properties  of  a one-dimensional  viscous  element  which  is  used 

to  create  viscous  elements  by  means  of  the  CVISC  card. 

Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


PVISC 

PID 

Cl 

C2 

PID 

Cl 

C2 

PVISC 

3 

6.2 

3.94 

Field  Contents 


PID  Property  identification  number  (Integer  > 0) 

Cl,  C2  Viscous  coefficients  for  extension  and  rotation  (Real) 


Remarks:  1.  Used  for  both  extensional  and  rotational  viscous  elements. 

2.  Has  meaning  for  dynamics  problems  only. 

3.  Viscous  properties  are  material  independent;  in  particular,  they  are  temperature- 
i ndependent. 

4.  One  or  two  viscous  element  properties  may  be  defined  on  a single  card. 


2.4-235  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  QBDY1  Boundary  Heat  Flux  Load 

Description:  Defines  a uniform  heat  flux  into  HBDY  elements. 

Format  and  Example: 


1 23  4 56  789  10 


QBDY1 

SID 

Q0 

EID1 

EID2 

EID3 

EID4 

EID5 

EID6 

abc 

QBDY1 

109 

1.-5 

721 

ABC 

+bc 

EID7 

-etc.- 

def 

+BC 

-etc . - 


Field  Contents 

SID  Load  set  identification  number  (Integer  > 0) 

Q0  Heat  flux  into  element  (Real) 

El Di  HBDY  elements  (Integer  > 0 or  "THRU") 

Remarks : 

1.  QBDY1  cards  must  be  selected  in  Case  Control  (L0AD  = SID)  to  be  used  in  statics. 

The  total  power  into  an  element  is  given  by  the  equation: 

Pin  = (Effective  area)*Q0, 

2.  QBDY1  cards  must  be  referenced  on  a TL0AD  card  for  use  in  transient.  The  total  power 
into  an  element  is  qiven  by  the  equation: 

Pin(t)  = (Effective  area) •QO-F(t-x) , 

where  the  function  of  time,  F(t-i),  is  specified  on  a TL0AD1  or  TL0AD2  card. 

3.  Q0  is  positive  for  heat  input. 

4.  If  a sequential  list  of  elements  is  desired,  fields  4,  5,  and  6 may  specify  the  first 
element,  the  BCD  string  "THRU",  and  the  last  element.  No  subsequent  data  is  allowed 
with  this  option. 


2.4-236a  (4/1/73) 


NASTRAN  DATA  DECK 


2.4-236b  (4/1/73) 


BULK  DATA  DECK 


Input  Data  Card  QBDY2  Boundary  Heat  Flux  Load 

Descri ption:  Defines  grid  point  heat  flux  into  an  HBDY  element. 

Format  and  Example: 


123456789  10 


QBDY2 

SID 

EID 

Q01 

Q02 

Q03 

Q04 

QBDY2 

109 

721 

1.-5 

1.-5 

2.-5 

2.-5 

Field  Contents 

SID  Load  set  identification  number  (Integer  > 0) 

EID  Identification  number  of  an  HBDY  element  (Integer  > 0) 

QOi  Heat  flux  at  the  ith  grid  point  on  the  referenced  HBDY  element  (Real  or  blank) 

Remarks : 

1.  QBDY2  cards  must  be  selected  in  Case  Control  (L0AD  = SID)  to  be  used  in  statics. 

The  total  power  into  each  point,  i,  on  an  element  is  given  by 

P.  = AREA. -Q0r 

2.  QBDY2  cards  must  be  referenced  on  a TL0AD  card  for  use  in  transient.  All  connected 
grid  points  will  have  the  same  time  function,  but  may  have  individual  delays.  The 
total  power  into  each  point,  i,  or  an  element  is  given  by 

Pi(t)  = AREA1.Q01.F(t-x1). 

where  F(t-x. ) is  a function  of  time  specified  on  a TL0AD1  or  TL0AD2  card. 

3.  Q0.j  is  positive  for  heat  flux  input  to  the  element. 


2.4-236c  (4/1/73) 


NASTRAN  DATA  DECK 


2.4-236d  (4/1/73) 


BULK  DATA  DECK 


Input  Data  Card  QHBDY  Boundary  Heat  Flux  Load 


Description:  Defines  a uniform  heat  flux  into  a set  of  grid  points. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

QHBDY 

SID 

FLAG 

QO 

AF 

Gl 

G2 

G3 

G4 

QHBDY 

120 

LINE 

1.5+3 

.75 

13 

15 

Field 

SID 

FLAG 

QO 

AF 

G1,G2,G3,G4 


Contents 

Load  set  identification  number  (Integer  > 0) 

Type  of  area  involved  (must  be  one  of  the  following  "P0INT,"  "LINE,"  "REV," 
"AREA3 "AREA4") 

Heat  flux  into  an  area  (Real) 

Area  factor  depends  on  type  (Real  > 0.0  or  blank) 

Grid  point  identification  of  connected  points  (Integer  > 0 or  blank) 


Remarks : 

1.  The  heat  flux  applied  to  the  area  is  transformed  to  loads  on  the  points.  These 
points  need  not  correspond  to  an  HBDY  element. 

2.  The  flux  is  applied  to  each  point,  i,  by  the  equation 

Pi  = AREA^QO, 

where  QO  is  positive  for  heat  input,  and  AREA,  is  the  portion  of  the  total  area 
associated  with  point  i.  1 

3.  In  statics,  the  load  is  applied  with  the  Case  Control  request:  L0AD  = SID.  In 

dynamics,  the  load  is  applied  by  reference  on  a TL0ADi  data  card.  The  load  at 
each  point  will  be  multiplied  by  the  function  of  time  F(t-x. ) defined  on  the 
TL0ADi  card.  t..  is  the  delay  factor  for  each  point. 

4.  The  number  of  connected  points  for  the  five  types  are  1 ( P0INT) , 2( LINE ,REV) , 
3(AREA3) , 4(AREA4).  Any  unused  Gi  entries  must  be  on  the  right. 

5.  The  area  factor  AF  is  used  to  determine  the  effective  area  for  the  P0INT  and 
LINE  types.  It  equals  the  area  and  the  effective  width,  respectively.  It  is 
ignored  for  the  other  types,  which  have  their  area  defined  implicitly. 

6.  The  type  flag  defines  a surface  in  the  same  manner  as  the  CHBDY  data  card.  For 
physical  descriptions  of  the  geometry  involved,  see  the  CHBDY  description. 


2.4-236e  (4/1/73) 


NASTRAN  DATA  DECK 


2.4-236f  (4/1/73) 


BULK  DATA  DECK 


Input  Data  Card  QVECT  Thermal  Vector  Flux  Load 


Description:  Defines  thermal  vector  flux  from  a distant  source  into  HBDY  elements. 


Format  and  Example: 


1 2 3456789  10 


QVECT 

SID 

Q0 

El 

E2 

E3 

EID1 

EID2 

EID3 

abc 

QVECT 

333 

1.-2 

-1  .0 

0.0 

0.0 

721 

722 

723 

ABC 

+bc 

EID4 

EID5 

-etc.- 

def 

+BC 

724 

-etc . - 


Field  Contents 

SID  Load  set  identification  number  (Integer  > 0) 

QO  Magnitude  of  thermal  flux  vector  (Real) 

E1,E2,E3  Vector  components  (in  basic  coordinate  system)  of  the  thermal  vector  flux 

(Real  or  Integer  > 0).  The  total  flux  is  given  by  Q = Q0{E1,E2,E3} 

E I D - Element  identification  numbers  of  HBDY  elements  irradiated  by  the  distant 

1 source  (Integer  > 0) 


Remarks : 

1.  For  statics,  the  load  set  is  selected  in  the  Case  Control  Deck  (L0AD  = SID).  The 
total  power  into  an  element  is  given  by 


P.  = -otA(e*n)*Q0, 

in 


where: 


a 

A 

e 

n 

(e*n)* 


absorbti  vi  ty 

area  of  HBDY  element 

vector  of  real  numbers  El,  E2,  E3 

positive  normal  vector  of  element,  see  CHBDY  data  card  description 
0 if  the  vector  product  is  positive  (i.e.,  the  flux  is  coming  from 
behind  the  element) 


For  transient  analysis,  the  load  set  (SID)  is  selected  by  a TL0ADi  card  which 
defines  a load  function  of  time.  The  total  power  into  the  element  is  given  by 


P£(t)  = -aA(e(t)-n)*Q0  F(t-r), 


where : 


a, A,  and  h are  the  same  as  the  statics  case 

e(t)  = vector  of  three  functions  of  time,  which  may  be  given  on  TABLEDi 
data  cards.  If  El,  E2,  or  E3  is  an  integer,  it  is  the  table 
identification  number.  If  El,  E2,  or  E3  is  a real  number,  its 
value  is  used  directly;  if  Ei  is  blank,  its  value  is  zero. 

F(t--r)  is  a function  of  time  specified  or  referenced  by  the  parent  TL0AD1 
or  TL0AD2  card.  The  value  t is  calculated  for  each  loaded  point. 


2.4-236g  (4/1/73) 


NASTRAN  DATA  DECK 


QVECT  (Cont.) 

3.  If  the  referenced  HBDY  element  is  of  TYPE  = ELCYL,  the  power  input  is  an  exact 
integration  over  the  area  exposed  to  the  thermal  flux  vector. 

4.  If  the  referenced  HBDY  element  is  of  TYPE  = REV,  the  vector  should  be  parallel 
to  the  basic  z axis. 

5.  If  a sequential  list  of  elements  is  desired,  fields  4,  5,  and  6 may  specify  the 
first  element,  the  BCD  string  "THRU",  and  the  last  element.  No  subsequent  data 
is  allowed  with  this  option. 


2.4-236h  (4/1/73) 


BULK  DATA  DECK 


Input  Data  Card  QV0L  Volume  Heat  Addition 


Descri pti on : Defines  a rate  of  internal  heat  generation  in  an  element. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

QV0L 

SID 

QV 

EIDI 

EID2 

EID3 

EID4 

EID5 

EID6 

abc 

QV0L 

333 

1.+2 

301 

302 

303 

317 

345 

416 

ABC 

+bc 

EID7 

-etc.- 

def 

+BC 

127 

-etc.- 

Field  Contents 

SID  Load  set  identification  (Integer  > 0) 


QV  Power  input  per  unit  volume  produced  by  a heat  conduction  element  (Real) 

EIDi  A list  of  heat  conduction  elements  (Integer  > 0 or  BCD  "THRU”) 

Remarks : 

1.  In  statics,  the  load  is  applied  with  the  case  control  request,  L0AD  = SID.  The 
equivalent  power  into  each  grid  point,  i,  connected  to  each  element,  is  given  by 

Pi  = QV-V0L.  , 

where  V0L.  is  the  portion  of  the  volume  associated  with  point  i and  QV  is  positive 
for  heat  generation. 

2.  In  dynamics , the  load  is  requested  by  reference  on  a TL0ADi  data  card.  The 
equivalent  power  into  each  grid  point  i is 

Pi  = QV-V0L.-F(t-T.)  , 

where  V0L.  is  the  portion  of  the  volume  associated  with  point  i and  F( t-T - ) is 
the  function  of  time  defined  by  a TL0ADi  card.  t.  is  the  delay  for  each  point  i. 

3.  If  a sequential  list  of  elements  is  desired,  fields  4,  5,  and  6 may  specify  the 
first  element  identification  number,  the  BCD  string  "THRU"  and  the  last  element 
identification  number.  No  subsequent  data  is  allowed  with  this  option. 


2. 4-236 i (4/1/73) 


NASTRAN  DATA  DECK 


2. 4-236 j (4/1/73) 


BULK  DATA  DECK 


Input  Data  Card  RADLST  List  of  Radiation  Areas 

Descri ption : A list  of  HBDY  identification  numbers  given  in  the  same  order  as  the  columns  of  the 

RADMTX  matrix. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

RADLST 

EIDI 

EID2 

EID3 

EID4 

EID5 

EID6 

EID7 

EID8 

abc 

RADLST 

10 

20 

30 

50 

31 

41 

THRU 

61 

ABC 

+bc 

EID9 

-etc.- 

def 

+BC 

71 

-etc.- 

Field  Contents 


EIDi  The  element  identification  numbers  of  the  HBDY  elements,  given  in 

the  order  that  they  appear  in  the  RADMTX  matrix  (Integer  > 0 or 
BCD  "THRU") 


Remarks : 


1.  This  card  is  required  if  a RADMTX  is  defined. 

2.  Only  one  RADLST  card  string  is  allowed  in  a data  deck. 

3.  If  a group  of  the  elements  are  sequential,  any  field  except  2 and  9 may  contain 
the  BCD  word  "THRU".  Element  Id  numbers  will  be  generated  for  every  integer 
between  the  value  of  the  previous  field  and  the  value  of  the  subsequent  field. 
The  values  must  increase,  however. 

4.  Any  element  may  be  listed  more  than  once.  For  instance,  if  both  sides  of  a 
panel  are  radiating,  each  side  may  participate  in  a different  part  of  the  view 
factor  matrix. 


2.4-236k  (4/1/73) 


NASTRAN  DATA  DECK 


2.4-2365,  (4/1/73) 


BULK  DATA  DECK 


Input  Data  Card  RADMTX 


Radiation  Matrix 


Description:  Matrix  of  radiation  exchange  coefficients  for  nonlinear  heat  transfer  analysis. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

RADMTX 

INDEX 

Fi,i 

Fi+l  ,i 

Fi+2  ,i 

Fi  +3  ,i 

Fi+4,i 

Fi  +5  ,i 

Fi+6  ,i 

abc 

RADMTX 

3 

0. 

9.3 

17.2 

16.1 

.1 

0. 

6.2 

ABC 

fbc 

Fi+7,i 

-etc . - 

def 

+-BC 

6.2 

-etc . - 


Field  Contents 

INDEX  The  column  number  of  the  matrix  (Integer  > 0) 

Fi+k,i  The  matrix  values  (Real),  starting  on  the  diagonal,  continuing  down  the  column. 

A group  of  zero's  at  the  bottom  of  the  column  may  be  omitted.  A blank  field 
will  end  the  column,  which  disallows  imbedded  blank  fields. 

Remarks : 

1.  The  INDEX  numbers  go  from  1 thru  NA,  where  NA  is  the  number  of  radiating  areas. 

2.  The  radiation  exchange  coefficient  matrix  is  symmetric,  and  only  the  lower  triangle 
is  input.  Column  1 is  associated  with  the  HBDY  element  first  listed  on  the  RADLST 
card,  Column  2 for  the  next,  etc.  Null  columns  need  not  be  entered. 


NA 


P.j  = total  irradiation  into  element  i 
qj  = radiosity  (per  unit  area)  at  j 
F^j  = radiation  matrix  (units  of  area) 

4.  A column  may  only  be  specified  once. 


2.4-236m  (4/1/73) 


NASTRAN  DATA  DECK 


2.4-236n  (4/1/73) 


BULK  DATA  DECK 


Input  Data  Card  RANDPS  Power  Soectral  Density  Specification 


Descri ption : Defines  load  set  power  snectral  density  factors  for  use  in  Random  Analysis  having 

the  frequency  deoendent  form 

Sjk(F)  = (X  + iY)  G(F) 


Format  and  Example : 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

RANDPS 

SID 

J 

K 

X 

Y 

TID 

RANDPS 

5 

3 

7 

2.0 

2.5 

4 

Field  Contents 

SID  Random  analysis  set  identification  number  (Integer  > 0) 

J Subcase  identification  number  of  excited  load  set  (Integer  > 0) 

K Subcase  identification  number  of  applied  load  set  (Integer  _>  0;  K _>  J) 

X,Y  Components  of  complex  number  (Real) 

TID  Identification  number  of  a TABRNDi  card  which  defines  G(F)  (Integer  >_  0) 

Remarks : 

1.  If  J = K,  then  Y must  be  0.0. 

2.  For  TID  = 0,  G(F)  = 1 .0. 

3.  Set  identification  numbers  must  be  selected  in  the  Case  Control  Deck  (RAND0M=SID)  to 
be  used  by  NASTRAN. 

4.  Only  20  unique  sets  may  be  defined.  As  many  RANDPS  cards  as  desired  with  the  same 
SID  may  be  input,  however. 

5.  RANDPS  can  only  reference  subcases  included  within  a single  loop  (change  in  direct 
matrix  input  is  not  allowed). 


2.4-237  (4/1/73) 


NASTRAN  DATA  DECK 


2.4-238  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  RANDT1  Autocorrelation  Function  Time  Lag 

Description:  Defines  time  lag  constants  for  use  in  random  analysis  autocorrelation  function 
computation. 

Format  and  Example: 


Field 


Contents 


SID 

N 

TO 

TMAX 


Random  analysis  set  identification  number  (Integer  > 0) 
Number  of  time  lag  intervals  (Integer  > 0) 

Starting  time  lag  (Real  > 0.0) 

Maximum  time  lag  (Real  > TO) 


Remarks : 1 . 

2. 


At  least  one  RANDPS  card  must  be  present  with  the  same  set  identification  number. 
The  time  lags  defined  on  this  card  are  given  by 


3. 


Ti  - To  + Tma-N~  ^ 0 - V,  1 = 1,  N + 1 

Time  lag  sets  must  be  selected  in  the  Case  Control  Deck  (RAND0M=SID)  to  be 
used  by  NASTRAN. 


2.4-239  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-240  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  RF0RCE  Rotational  Force 


Description : Defines  a static  loading  condition  due  to  a centrifugal  force  field. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

RF0RCE 

SID 

G 

CID 

A 

N1 

N2 

N3 

RF0RCE 

2 

5 

-6.4 

0.0 

0.0 

1.0 

Field  Contents 


SID 

G 

CID 

A 

N1  ) 

N2  } 
N3  \ 


Load  set  identification  number  (Integer  > 0) 

Grid  point  identification  number  (Integer  _>  0) 

Coordinate  system  defining  rotation  direction  (Integer  > 0) 

Scale  factor  for  rotational  velocity  in  revolutions  per  unit  time  (Real) 

2 2 2 

Rectangular  components  of  rotation  direction  vector  (Real;  N1  + N2  + N3  > 0.0) 
The  vector  defined  will  act  at  point  G. 


Remarks : 1.  G = 0 means  the  basic  coordinate  system  origin. 

2.  CID  = 0 means  the  basic  coordinate  system. 

3.  Load  sets  must  be  selected  in  the  Case  Control  Deck  ( L0AD=S ID)  to  be  used  by 
NASTRAN. 


4.  Rotational  force  sets  can  be  combined  with  other  static  loads  only  by  using  the 
L0AD  bulk  data  card. 

5.  The  load  vector  generated  by  this  card  can  be  printed  with  an  0L0AT  request  in  the 
Case  Control  Deck. 


2.4-241  (4/1/73) 


NASTRAN  DATA  DECK 


2.4-242  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  RINGAX  Conical  Shell  Ring 

Description:  Defines  a ring  for  conical  shell  problems. 

Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

RINGAX 

ID 

R 

Z 

PS 

RINGAX 

3 

2.0 

-10.0 

162 

Field 


Contents 


ID 

R 

Z 

PS 


Ring  identification  number  (Integer  > 0) 

Ring  radius  (Real  > 0.0) 

Ring  axial  location  (Real) 

Permanent  single-point  constraints  (any  unique  combination  of  the  diqits 
1-6) 


Remarks:  1.  This  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 

2.  The  number  of  degrees  of  freedom  defined  is  (6-PS)*H  where  H is  the  harmonic 
count  and  PS  is  the  number  of  digits  in  field  8.  (See  AXIC  card.) 

3.  RINGAX  identification  numbers  must  be  unique  with  respect  to  all  other  P0INTAX, 
RINGAX  and  SECT AX  identification  numbers. 


4.  For  a discussion  of  the  conical  shell  problem,  see  Section  5.9  of  the  Theoretical 
Manual . 


2.4-243  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-244  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  RINGFL  Axi symmetric  Fluid  Point 

Description:  Defines  a circle  (fluid  point)  in  an  axisymmetric  fluid  model. 


Format  and  Example: 


1 

2 

"5 

5 

6 

7 

8 

9 

10 

RINGFL 

IDF 

XI 

X2 

X3 

IDF 

XI 

X2 

X3 

RINGFL 

3 

1.0 

30.0 

Field 

IDF 

XI ,X2  ,X3 


Contents 

5 

Unique  identification  number  of  the  fluid  point  (Integer,  0 < IDF  < 10  ) 

Coordinates  of  point  in  fluid  coordinate  system  defined  on  AXIF  card  (Real; 
XI  > 0.0) 


Remarks:  1.  This  card  is  allowed  only  if  an  AXIF  card  is  also  present. 

2.  All  fluid  point  identification  numbers  must  be  unique  with  respect  to  other  scalar, 
structural  and  fluid  points. 

3.  XI,  X2,  X3  are  (r,  <j>,  z)  for  a cylindrical  coordinate  system  and  (p,  e,  4>)  for  a 
spherical  coordinate  system.  0 is  in  degrees.  The  value  of  <t>  must  be  blank  or 
zero. 


4.  One  or  two  fluid  points  may  be  defined  per  card. 


2.4-244a  (9/1/70) 


NASTRAN  DATA  DECK 


2.4-244b  (9/1/70) 


BULK  DATA  DECK 


Input  Data  Card  RL0AD1  Frequency  Response  Dynamic  Load 


Description:  Defines  a frequency  dependent  dynamic  load  of  the  form 

jp(f)(  = {a[C (f ) + iD(f)]  ei{6  " 2llfT}} 
for  use  in  frequency  response  problems. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

RL0AD1 

SID 

L 

M 

N 

TC 

TD 

RL0AD1 

5 

3 

6 

9 

1 

2 

Field  Contents 


SID 

L 

M 

N 

TC 

TD 


Set  identification  number  (Integer  > 0) 

Identification  number  of  DAREA  card  set  which  defines  A (Integer  > 0) 

Identification  number  of  DELAY  card  set  which  defines  x (Integer  > 0) 

Identification  number  of  DPHASE  card  set  which  defines  0 (Integer  > 0) 

Set  identification  number  of  TABLEDi  card  which  gives  C(f)  (Integer  > 0; 
TC  + TD  > 0) 

Set  identification  number  of  TABLEDi  card  which  gives  D(f)  (Integer  > 0; 
TC  + TD  > 0) 


Remarks:  1.  If  any  of  M,  N,  TC  or  TD  are  blank  or  zero,  the  corresponding  t,  0,  C(f),  or  D(f) 

will  be  zero. 


2.  Dynamic  load  sets  must  be  selected  in  the  Case  Control  Deck  (DL0AD=SID)  to  be  used 
by  N AST  RAN. 

3.  RL0AD1  loads  may  be  combined  with  RL0AD2  loads  only  by  specification  on  a DL0AD 
card.  That  is,  the  SID  on  a RL0AD1  card  may  not  be  the  same  as  that  on  a RL0AD2 
card. 

4.  SID  must  be  unique  for  all  RL0AD1 , RL0AD2,  TL0AD1  and  TL0AD2  cards. 


2.4-245  (7/1/70) 





BULK  DATA  DECK 


Input  Data  Card  RL0AD2  Frequency  Response  Dynamic  Load 

Descri ption:  Defines  a frequency  dependent  dynamic  load  of  the  form 

{P(f)j  = )AB(f)ei{^f)  + 8 - 2¥fT} 
for  use  in  frequency  response  problems. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

RL0AD2 

SID 

L 

M 

N 

TB 

TP 

RL0AD2 

5 

3 

6 

21 

7 

2 

Field  Contents 


SID 

L 

M 

N 

TB 

TP 


Set  identification  number  (Integer  > 0) 

Identification  number  of  DAREA  card  set  which  defines  A (Integer  > 0) 

Identification  number  of  DELAY  card  set  which  defines  t (Integer  £ 0) 

Identification  number  of  DPHASE  card  set  which  defines  0 in  degrees  (Integer  >0) 
Set  identification  number  of  TABLEDi  card  which  gives  B(f)  (Integer  > 0) 

Set  identification  number  of  TABLEDi  card  which  gives  <f)(f)  in  degrees  (Integer  > 0) 


Remarks:  1.  If  any  of  M,  N or  TP  are  zero,  the  corresponding  t,  0 or  <j>(f)  will  be  zero. 

2.  Dynamic  load  sets  must  be  selected  in  the  Case  Control  Deck  (DL0AD=SID)  to  be  used 
by  N AST RAN. 

3.  RL0AD2  loads  may  be  combined  with  RL0AD1  loads  only  by  specification  on  a DL0AD 
card.  That  is,  the  SID  on  a RL0AD2  card  may  not.  be  the  same  as  that  on  a RL0AD1 
card. 


4.  SID  must  be  unique  for  all  RL0AD1 , RL0AD2,  TL0AD1  and  TL0AD2  cards. 


2.4-247  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-248  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  SECTAX  Conical  Shell  Sector 

Description:  Defines  a sector  of  a conical  shell. 
Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

SECTAX 

ID 

RID 

R 

PHI! 

PHI2 

SECTAX 

i 

2 

3.0 

30.0 

40.0 

Field 


Contents 


ID 

RID 

R 

PH  II 
PH  1 2 


Sector  identification  number  (Unique  Integer  > 0) 
Ring  identification  number  (see  RINGAX) ( Integer  > 0) 
Effective  radius  (Real) 

Azimuthal  limits  of  sector  in  degrees  (Real) 


Remarks:  1.  This  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 

2.  SECTAX  identification  numbers  must  be  unique  with  respect  to  all  other  P0INTAX, 
RINGAX  and  SECTAX  identification  numbers. 

3.  For  a discussion  of  the  conical  shell  problem,  see  Section  5.9  of  the  Theoretical 
Manual . 


2.4-249  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-250  (3/1/70) 


BULK  DATA  DECK 


THE  MATERIAL  FORMERLY  ON  THIS  PAGE 
HAS  BEEN  DELETED 


2.4-250a  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-250b  (6/1/71) 


BULK  DATA  DECK 


THE  MATERIAL  FORMERLY  ON  THIS  PAGE 
HAS  BEEN  DELETED 


2.4-250C  (6/1/72) 


T-* — 


NASTRAN  DATA  DECK 


2.4-250d  (6/1/71) 


li  . _ 


BULK  DATA  DECK 


Input  Data  Card  SEQEP  Extra  Point  Resequencing 


Description:  The  purpose  of  this  card  is  to  allow  the  user  to  reidentify  the  formation  sequence 

of  the  extra  points  of  his  structural  model  in  such  a way  as  to  optimize  bandwidth  which  is 
essential  for  efficient  solutions  by  the  displacement  method. 


Format  and  Example: 


1 

3 

4 

F 

7" 

T 

10 

SEQEP 

ID 

SEQID 

ID 

SEQID 

ID 

SEQID 

ID 

SEQID 

SEQEP 

5392 

15.6 

2 

1.9. 2. 6 

3 

2 

Field 


Contents 


ID  Extra  point  identification  number  (Integer  > 0) 

SEQID  Sequenced  identification  number  (a  special  number  described  below) 


Remarks : 1.  ID  is  any  extra  point  identification  number  which  is  to  be  reidentified  for 

sequencing  purposes.  The  sequence  number  is  a special  number  which  may  have  any  of 
the  following  forms  where  X is  a decimal  integer  digit  - XXXX.X.X.X,  XXXX.X.X, 
XXXX.X  or  XXXX  where  any  of  the  leading  X's  may  be  omitted.  This  number  must  con- 
tain no  imbedded  blanks. 


2.  If  the  user  wishes  to  insert  an  extra  point  between  two  already  existing  grid, 
scalar  and/or  extra  points,  such  as  15  and  16,  for  example,  he  would  define  it  as, 
say  5392,  and  then  use  this  card  to  insert  extra  point  number  5392  between  them  by 
equi valencing  it  to,  say,  15.6.  All  output  referencing  this  point  will  refer  to 
5392. 

3.  The  SEQID  numbers  must  be  unique  and  may  not  be  tne  same  as  a point  ID  which  is  not 
being  changed.  No  extra  point  ID  may  be  referenced  more  than  once. 

4.  No  continuation  cards  (small  field  or  large  field)  are  allowed  with  either  the 
SEQGP  or  the  SEQEP  card. 

5.  From  one  to  four  extra  points  may  be  resequenced  on  a single  card. 


2.4-251  (3/1/70) 


NASTRAN  DATA  DECK 


II 


2.4-252  (3/1/70) 


I 


BULK  DATA  DECK 


Input  Data  Card  SEQGP  Grid  and  Scalar  Point  Resequencing 


Description:  Used  to  order  the  grid  points  and  user-supplied  scalar  points  of  the  problem.  The 

purpose  of  this  card  is  to  allow  the  user  to  reidentify  the  formation  sequence  of  the  grid  and 
scalar  points  of  his  structural  model  in  such  a way  as  to  optimize  bandwidth  which  is  essential 
for  efficient  solutions  by  the  displacement  method. 


Format  and  Example: 


1 

"4  ^ 

r 

6 

* T 

- 

10 

SEQGP 

ID 

SEQID 

ID 

SEQID 

ID 

SEQID 

ID 

SEQID 

SEQGP 

5392 

15.6 

2 

1.9. 2. 6 

3 

2 

Field  Contents 

ID  Grid  or  scalar  point  identification  number  (Integer  > 0) 

SEQID  Sequenced  identification  number  (a  specical  number  described  below) 


Remarks : 1.  ID  is  any  grid  or  scalar  point  identification  number  which  is  to  be  reidentified 

for  sequencing  purposes.  The  grid  point  sequence  number  (SEQID)  is  a special 

number  which  may  have  any  of  the  following  forms  where  X is  a decimal  integer  digit 

- XXXX.X.X.X,  XXXX.X.X,  XXXX.X  or  XXXX  where  any  of  the  leading  X's  may  be  omitted. 
This  number  must  contain  no  imbedded  blanks. 

2.  If  the  user  wishes  to  insert  a grid  point  between  two  already  existing  grid  points, 
such  as  15  and  16,  for  example,  he  would  define  it  as,  say  5392,  and  then  use  this 
card  to  insert  grid  point  number  5392  between  them  by  equi valencing  it  to,  say  15.6. 
All  output  referencing  this  point  will  refer  to  5392. 

3.  The  SEQID  numbers  must  be  unique  and  may  not  be  the  same  as  a point  ID  which  is  not 

being  changed.  No  grid  point  ID  may  be  referenced  more  than  once. 

4.  Ho_  continuation  cards  (small  field  or  large  field)  are  allowed  with  either  the  SEQGP 
or  the  SEQEP  card. 

5.  From  one  to  four  grid  or  scalar  points  may  be  resequenced  on  a single  card. 


2.4-253  (3/1/70) 


_ _ . 


BULK  DATA  DECK 


Input  Data  Card  SLBDY  Slot  Boundary  List 


Description:  Defines  a list  of  slot  points  which  lie  on  an  interface  between  an  axi symmetric 

fluid  and  a set  of  evenly  spaced  radial  slots. 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 

SLBDY 

RH0 

M 

ID1 

ID2 

ID3 

ID4 

ID5 

ID6 

abc 

SLBDY 

0.002 

6 

16 

17 

18 

25 

20 

21 

+BDY 

+bc 

ID7 

-etc. - 

+def 

+BDY 

22 

- etc.  - 


Field 


Contents 


RH0 


Density  of  fluid  at  boundary  (Real  > 0.0,  or  "blank") 


M Number  of  slots  (Integer  > 0,  or  "blank") 

IDj  Identification  numbers  of  GRIDS  slot  points  at  boundary  with  axisymmetric  fluid 

cavity,  j = 1,2,...,J  (Integer  > 0) 


Remarks:  1.  This  card  is  allowed  only  if  an  AXSL0T  card  is  also  present. 

2.  If  RH0  or  M is  "blank"  the  default  value  on  the  AXSL0T  card  is  used.  The  effective 
value  must  not  be  zero  for  RH0.  If  the  effective  value  of  M is  zero,  no  matrices  at 
the  boundary  will  be  generated. 


3.  The  order  of  the  list  of  points  determines  the  topology  of  the  boundary.  The  points 
are  listed  sequentially  as  one  travels  along  the  boundary  in  either  direction.  At 
least  two  points  must  be  defined. 

4.  More  than  one  logical  boundary  card  may  be  used. 


2.4-254a  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-254b  (6/1/72) 


BULK  DATA  DECK 


Input  Data  Card  SL0AD  Static  Scalar  Load 

Description:  Used  to  apply  static  loads  to  scalar  points. 


Format  and  Example: 


1 

2 

"1  ~ 

1 ^ 

eP 

9 

10 

SL0AD 

SID 

S 

F 

S 

F 

S 

F 

SL0AD 

16 

2 

5.9 

17 

-6.3 

14 

-2.93 

Field  Contents 


SID 

S 

F 


Load  set  identification  number  (Integer  > 0) 
Scalar  point  identification  number  (Integer  > 0) 
Load  value  (Real) 


Remarks:  1.  Load  sets  must  be  selected  in  the  Case  Control  Deck  (L0AD=SI D)  to  be  used  by 

N AST RAN. 


2.  Up  to  three  scalar  loads  may  be  defined  on  a single  card. 


2.4-255  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-256  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  SPC  Single-Point  Constraint 


Description  : Defines  sets  of  single-point  constraints  and  enforced  displacements. 


Format  and  Example: 


Field 


Contents 


SID 

G 

C 

D 


Identification  number  of  single-point  constraint  set  (Integer  > 0) 

Grid  or  scalar  point  identification  number  (Integer  > 0) 

Component  number  (6  > Integer  >0;  up  to  six  unique  such  digits  may  be  placed 
in  the  field  with  no  imbedded  blanks) 

Value  of  enforced  displacement  for  all  coordinates  designated  by  G and  C (Real) 


Remarks:  1.  A coordinate  referenced  on  this  card  may  not  appear  as  a dependent  coordinate  in  a 

multipoint  constraint  relation  (MPC  card),  nor  may  it  be  referenced  on  a SPC1 , 0MIT, 
0MIT1  or  SUP0RT  card.  D must  be  0.0  for  dynamics  problems. 

2.  Single-point  forces  of  constraint  are  recovered  during  stress  data  recovery. 

3.  Single-point  constraint  sets  must  be  selected  in  the  Case  Control  Deck  (SPC=SID)  to 
be  used  by  NASTRAN. 


4.  From  one  to  twelve  single-point  constraints  may  be  defined  on  a single  card. 


5.  SPC  degrees  of  freedom  may  be  redundantly  specified  as  permanent  constraints  on  the 
GRID  card. 


2.4-257  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-258  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  SPC1  Single-Point  Constraint 

Description:  Defines  sets  of  single-point  constraints. 

Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


SPC1 

SID 

C 

Gl 

G2 

G3 

G4 

G5 

G6 

abc 

SPC1 

3 

2 

1 

3 

10 

9 

6 

5 

ABC 

+bc 

G7 

G8 

G9 

-etc.- 

+BC 

2 

8 

Alternate  Form 


SPC1 

SID 

C 

GIDI 

"THRU" 

GID2 

SPC1 

313 

12456 

6 

THRU 

32 

Field 


Contents 


SID 


Identification  number  of  single-point  constraint  set  (Integer  > 0) 


C Component  number  (Any  unique  combination  of  the  digits  1-6  (with  no  imbedded 

blanks)  when  point  identification  numbers  are  grid  points;  must  be  null  if  point 
identification  numbers  are  scalar  points) 

Gi,  GIDi  Grid  or  scalar  point  identification  numbers  (Integer  > 0) 


Remarks:  1.  Note  that  enforced  displacements  are  not  available  via  this  card.  As  many  continua- 

tion cards  as  desired  may  appear  when^'THRU"  is  not  used. 

2.  A coordinate  referenced  on  this  card  may  not  appear  as  a dependent  coordinate  in  a 
multipoint  constraint  relation,  nor  may  it  be  referenced  on  a SPC,  0MIT,  0MIT1 , 
SUP0RT  card. 

3.  Single-point  constraint  sets  must  be  selected  in  the  Case  Control  Deck  (SPC=SID)  to 
be  used  by  NASTRAN. 


4.  SPC  degrees  of  freedom  may  be  redundantly  specified  as  permanent  constraints  on  the 
GRID  card. 


5.  All  grid  points  referenced  by  GIDI  thru  GID2  must  exist. 


2.4-259  (6/1/72) 


NASTRAN  DATA  DECK 


2.4-260  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  SPCADD  Single-Point  Constraint 


Description:  Defines  a single-point  constraint  set  as  a union  of  single-point  constraint  sets 

defined  via  SPC  or  SPC1  cards. 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


SPCADD 

SID 

SI 

S2 

S3 

S4 

S5 

S6 

S7 

abc 

SPCADD 

101 

3 

2 

9 

1 

+bc 

S8 

S9 

1 

-etc.* 

-etc . - 


Field  Contents 

SID  Identification  number  for  new  single-point  constraint  set  (Integer  > 0) 

Si  Identification  numbers  of  single-point  constraint  sets  defined  via  SPC  or  SPC1 

cards  (Integer  > 0;  SID  f Si) 

Remarks:  1.  Single-point  constraint  sets  must  be  selected  in  the  Case  Control  Deck  (SPC=SID)  to 

be  used  by  NASTRAN. 

2.  No  Si  may  be  the  identification  number  of  a single-point  constraint  set  defined 
by  another  SPCADD  card. 

3.  The  Si  values  must  be  unique. 


2.4-261  (3/1/70) 


2.4-262  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  SPCAX  Conical  Shell  Single-Point  Constraint 

Description:  Defines  sets  of  single-point  constraints  for  conical  shell  coordinates.  Enforced 

displacements  may  also  be  defined. 

Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

SPCAX 

SID 

RID 

HID 

C 

V 

SPCAX 

2 

3 

4 

13 

6.0 

Field  Contents 


SID  Identification  number  of  single-point  constraint  set  (Integer  > 0) 

RID  Ring  identification  number  (see  RINGAX)  (Integer  > 0) 

HID  Harmonic  identification  number  (Integer  > 0) 

C Component  identification  number  (any  unique  combination  of  the  digits  1-6) 

V Enforced  displacement  value  (Real) 


Remarks : 1.  This  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 

2.  Single-point  constraint  sets  must  be  selected  in  the  Case  Control  Deck  (SPC=SID)  to 
be  used  by  NASTRAN. 

3.  Coordinates  appearing  on  SPCAX  cards  may  not  appear  on  MPCAX,  SUPAX  or  0MITAX  cards. 

4.  For  a discussion  of  the  conical  shell  problem,  see  Section  5.9  of  the  Theoretical 
Manual . 


2.4-263  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-264  (3/1/70) 


I 


BULK  DATA  DECK 

Input  Data  Card  SP0INT  Scalar  Point 

Description:  Defines  scalar  points  of  the  structural  model. 

Format  and  Example: 


123456789  10 


SP0INT 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

SP0INT 

3 

18 

1 

4 

16 

2 

Alternate  Form 

SP0INT 

ID! 

“THRU" 

ID2 

SP0INT 

5 

THRU 

649 

Field 

ID,ID1 ,ID2 

Remarks : 1 . 

2. 

3. 

4. 

5. 


Contents 

Scalar  point  identification  number  (Integer  > 0;  ID1  < ID2) 

Scalar  point  defined  by  their  appearance  on  a scalar  connection  card  need  not 
appear  on  a SP0INT  card. 

All  scalar  point  identification  numbers  must  be  unique  with  respect  to  all  other 
structural,  scalar,  and  fluid  points. 

This  card  is  used  primarily  to  define  scalar  points  appearing  in  single  or  multipoint 
constraint  equations  but  to  which  no  scalar  elements  are  connected. 

If  the  alternate  form  is  used,  scalar  points  ID1  thru  ID2  are  defined. 

For  a discussion  of  scalar  points,  see  Section  5.6  of  the  Theoretical  Manual. 


i 


2.4-265  (9/1/70) 


NASTRAN  DATA  DECK 


‘ 


2.4-266  (3/1/70) 


_ 





BULK  DATA  DECK 


Input  Data  Card  SUPAX  Conical  Shell  Fictitious  Support 

Description:  Defines  conical  shell  coordinate  at  which  the  user  desires  determinate  reactions 
to  be  applied  to  a free  body  during  analysis. 


Format  and  Example: 


1 


8 9 10 


SUPAX 

RID 

HID 

C 

RID 

HID 

C 

SUPAX 

4 

3 

2 

Field 


Contents 


RID 

HID 

C 


Ring  identification  number  (Integer  > 0) 

Harmonic  identification  number  (Integer  > 0) 

Component  number  (any  unique  combination  of  the  digits  1-6) 


Remarks : 1.  This  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 

2.  Up  to  12  coordinates  may  appear  on  a single  card. 

3.  Coordinates  appearing  on  SUPAX  cards  may  not  appear  on  MPCAX,  SPCAX  or  0MITAX 
cards . 


4.  For  a discussion  of  the  conical  shell  problem,  see  Section  5.9  of  the  Theoretical 
Manual . 


2.4-267  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  SUP0RT  Fictitious  Support 

Description:  Defines  coordinates  at  which  the  user  desires  determinate  reactions  to  be  applied 
to  a free  body  during  analysis. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

SUP0RT 

ID 

C 

ID 

C 

ID 

c 

ID 

C 

SUP0RT 

16 

215 

Field  Contents 


ID  Grid  or  scalar  point  identification  number  (Integer  > 0) 

C lomponent  number  (Zero  or  blank  for  scalar  points;  any  unique  combination  of  the 

digits  1-6  for  arid  points) 


Remarks : 1.  Coordinates  defined  on  this  card  may  not  appear  on  single-point  constraint  cards 

(SPC,  SPC1),  on  omit  cards  (0MIT,  0MIT1 ) or  in  multipoint  constraint  equations  as 
dependent  coordinates  (MPC). 

2.  From  one  to  twenty-four  support  coordinates  may  be  defined  on  a single  card. 


2.4-269  (3/1/70) 


NASTRAN  DATA  DECK 


‘ 


2.4-270  (3/1/70) 





- _ 








BULK  DATA  DECK 


Input  Data  Card  TABDMP1  Structural  Damping  Table 

Description:  Defines  structural  damping  as  a tabular  function  of  frequency. 

Format  and  Example: 


+bc 

fi 

9i 

u 

92 

fa 

93 

f* 

94 

+BC 

2.5 

.01057 

2.6 

.01362 

ENDT 

Field 


(etc. ) 
Contents 


ID 

9i 


Table  identification  number  (Integer  > 0) 

Frequency  value  in  cycles  per  unit  time  (Real  > 0.0) 
Damping  value  (Real) 


Remarks : 1.  The  f^  must  be  in  either  ascending  or  descending  order  but  not  both. 

2.  Jumps  (f.j  = f ^ +i ) are  allowed,  but  not  at  the  end  points. 

3.  At  least  two  entries  must  be  present. 


4.  Any  f . , g^  entry  may  be  ignored  by  placing  the  BCD  string  "SKIP"  in  either  of  two 
fields  used  for  that  entry. 

5.  The  end  of  the  table  is  indicated  by  the  existence  of  the  BCD  string  "ENDT"  in 
either  of  the  two  fields  following  the  last  entry.  An  error  is  detected  if  any  con- 
tinuation cards  follow  the  card  containing  the  end-of-table  flag  "ENDT". 


6.  The  TABDMP1  mnemonic  infers  the  use  of  the  algorithm 


G = gT(F) 

where  F is  input  to  the  table  and  G is  returned.  The  table  look-up  gT(F)  is  per- 
formed using  linear  interpolation  within  the  table  and  linear  extrapolation  outside 
the  table  usina  the  last  two  end  points  at  the  appropriate  table  end.  At  jump  points 
the  average  gT(F)  is  used.  There  are  no  error  returns  from  this  table  look-up  pro- 
cedure. 


7.  Structural  damping  tables  must  be  selected  in  the  Case  Control  Deck  (SDAMP=ID)  to 
be  used  by  NASTRAN. 

8.  Structural  damping  is  used  only  in  modal  formulations  of  complex  eigenvalue  analysis, 
frequency  response  analysis,  or  transient  response  analysis. 


2.4-271  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-272  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  TABLED1  Dynamic  Load  Tabular  Function 

Description:  Defines  a tabular  function  for  use  in  generating  frequency-dependent  and  time- 
dependent  dynamic  loads. 


Format  and  Example: 


ID  Table  identification  number  (Integer  > 0) 

x. , y.  Tabular  entries  (Real) 


Remarks:  1.  The  must  be  in  either  ascending  or  decending  order  but  not  both. 

2.  Jumps  between  two  points  (x^  = x^)  are  allowed,  but  not  at  the  end  points. 

3.  At  least  two  entries  must  be  present. 

4.  Any  x-y  entry  may  be  ignored  by  placing  the  BCD  string  "SKIP"  in  either  of  the  two 
fields  used  for  that  entry. 

5.  The  end  of  the  table  is  indicated  by  the  existence  of  the  BCD  string  "ENDT"  in  either 

of  the  two  fields  following  the  last  entry.  An  error  is  detected  if  any  continuation 

cards  follow  the  card  containing  the  end-of-table  flag  "ENDT". 

6.  Each  TABLEDi  mnemonic  infers  the  use  of  a specific  algorithm.  For  TABLED1  type 
tables,  this  algorithm  is 


Y = yT(x) 

where  X is  input  to  the  table  and  Y is  returned.  The  table  look-up  y-r(x),  x = X,  is 
performed  using  linear  interpolation  within  the  table  and  linear  extrapolation  out- 
side the  table  using  the  last  two  end  points  at  the  appropriate  table  end.  At  jump 
points  the  average  yT(x)  is  used.  There  are  no  error  returns  from  this  table  look-up 
procedure. 


2.4-273  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-274  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  TABLED2  Dynamic  Load  Tabular  Function 


Description:  Defines  a tabular  function  for  use  in  generating  frequency-dependent  and  time- 
dependent  dynamic  loads.  Also  contains  parametric  data  for  use  with  the  table. 


Forma l and  Example: 


1 23456789  10 


TABLED2 

ID 

XI 

+abc 

TABLED2 

15 

-10.5 

ABC 

+abc 

Xi 

y i 

x2 

yz 

x 3 

ys 

x4 

y* 

+def 

+BC 

1.0 

-4.5 

2.0 

-4.2 

2.0 

2.8 

7.0 

6.5 

DEF 

+def 

x5 

ys 

x6 

ye 

X7 

y? 

X8 

ye 

+ghi 

+EF 

SKIP 

SKIP 

9.0 

6.5 

ENDT 

(etc.) 


Field 


Contents 


ID 

XI 


Table  identification  number  (Integer  > 0) 
Table  parameter  (Real) 

Tabular  entries  (Real) 


Remarks : 1 . 

2. 

3. 

4. 


The  must  be  in  either  ascending  or  decending  order  but  not  both. 

Jumps  between  two  points  (x^  = x..+-j)  are  allowed,  but  not  at  the  end  points. 

At  least  two  entries  must  be  present. 

Any  x-y  entry  may  be  ignored  by  placing  the  BCD  string  "SKIP"  in  either  of  the  two 
fields  used  for  that  entry. 


5.  The  end  of  the  table  is  indicated  by  the  existence  of  the  BCD  string  "ENDT"  in  either 
of  the  two  fields  following  the  last  entry.  An  error  is  detected  if  any  continuation 
cards  follow  the  card  containing  the  end-of-table  flag  "ENDT". 


6.  Each  TABLEDi  mnemonic  infers  the  use  of  a specific  algorithm.  For  TABLED2  type 
tables,  this  algorithm  is 


V = yT(X  - XI) 

where  X is  input  to  the  table  and  V is  returned.  The  table  look-up  y-r(x),  x = X-Xl , 
is  performed  using  linear  interpolation  within  the  table  and  linear  extrapolation 
outside  the  table  using  the  last  two  end  points  at  the  appropriate  table  end.  At 
jump  points  the  average  yy(x)  is  used.  There  are  no  error  returns  from  this  table 
look-up  procedure. 


2.4-275  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-276  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  TABLED3  Dynamic  Load  Tabular  Function 


Description:  Defines  a tabular  function  for  use  in  generating  frequency-dependent  and  time- 
dependent  dynamic  loads.  Also  contains  parametric  data  for  use  with  the  table. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TABLED3 

ID 

XI 

X2 

+abc 

TABLED3 

62 

126.9 

30.0 

ABC 

+abc 

Xi 

yi 

x2 

yz 

x3 

ya 

x4 

y* 

+def 

+BC 

2.9 

2.9 

3.6 

4.7 

5.2 

5.7 

ENDT 

-etc . - 


Field  Contents 


ID 

XI,  X2 

V 


Table  identification  number  (Integer  > 0) 
Table  parameters  (Real;  X2  / 0.0) 

Tabular  entries  (Real) 


Remarks: 


1.  The  x.  must  be  in  either  ascending  or  descending  order  but  not  both. 

2.  Jumps  between  two  points  (x..  = ) are  allowed,  but  not  at  the  end  points. 

3.  At  least  two  entries  must  be  present. 

4.  Any  x-y  entry  may  be  ignored  by  placing  the  BCD  string  "SKIP"  in  either  of  the  two 
fields  used  for  that  entry. 


5.  The  end  of  the  table  is  indicated  by  the  existence  of  the  BCD  string  "ENDT"  in  either 
of  the  two  fields  following  the  last  entry.  An  error  is  detected  if  any  continuation 
cards  follow  the  card  containing  the  end-of- table  flag  "ENDT". 

6.  Each  TABLED!  mnemonic  infers  the  use  of  a specific  algorithm.  For  TABLED3  type 
tables,  this  algorithm  is 


V ■ 

V _ 

where  X is  input  to  the  table  and  Y is  returned.  The  table  look-up  y-p(x),  x = — ^ 

is  performed  using  linear  interpolation  within  the  table  and  linear  extrapolation 
outside  the  table  using  the  last  two  end  points  at  the  appropriate  table  end.  At 
jump  points  the  average  y-j-(x)  is  used.  There  are  no  error  returns  from  this  table 
look-up  procedure. 


2.4-277  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-278  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  TABLED4 


Dynamic  Load  Tabular  Function 


Description:  Defines  coefficients  of  a power  series  for  use  in  generating  frequency-dependent 

and  time-dependent  dynamic  loads.  Also  contains  parametric  data  for  use  with  the  table. 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


TABLED4 

ID 

XI 

X2 

X3 

X4 

+abc 

TABLED4 

28 

0.0 

1.0 

0.0 

100. 

ABC 

+abc 

A0 

Ai 

a2 

a3 

a4 

As 

Ae 

a7 

+def 

+BC 

2.91 

-0.0329 

6.51-5 

0.0 

-3.4-7 

ENDT 

etc . 


Field  Contents 


ID 

XI  ,X2,X3,X4 


Table  identification  number  (Integer  > 0) 
Table  parameters  (Real;  X2  / 0.0;  X3  < X4) 
Coefficient  entries  (Real) 


Remarks:  1.  At  least  one  entry  must  be  present. 

2.  The  end  of  the  table  is  indicated  by  the  existence  of  the  BCD  string  "ENDTM  in  the 
field  following  the  last  entry.  An  error  is  detected  if  any  continuation  cards 
follow  the  card  containing  the  end-of-table  flag  "ENDT". 

3.  Each  TABLEDi  mnemonic  infers  the  use  of  a specific  algorithm.  For  TABLED4  type 
tables,  this  algorithm  is 


where  X is  input  to  the  table  and  Y is  returned.  Whenever  X < X3,  use  X3  for  X; 
whenever  X > X4,  use  X4  for  X.  There  are  N + 1 entries  in  the  table.  There  are 
no  error  returns  from  this  table  look-up  procedure. 


2.4-279  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-280  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  TABLEM1  Material  Property  Table 

Description:  Defines  a tabular  function  for  use  in  generating  temperature  dependent  material 
properties . 

Format  and  Example: 


1 23456789  10 


(etc.) 


Field 


Contents 


ID  Table  identification  number  (Integer  > 0) 

, y^  Tabular  entries  (Real) 


Remarks:  1 . 

2. 

3. 

4. 


The  x..  must  be  in  either  ascending  or  descending  order  but  not  both. 

Jumps  between  two  points  (x^  = x.^)  are  allowed,  but  not  at  the  end  points. 

At  least  two  entries  must  be  present. 

Any  x-y  entry  may  be  ignored  by  placing  the  BCD  string  "SKIP"  in  either  of  the  two 
fields  used  for  that  entry. 


5.  The  end  of  the  table  is  indicated  by  the  existence  of  the  BCD  string  "ENDT"  in  either 
of  the  two  fields  following  the  last  entry.  An  error  is  detected  if  any  continuation 
cards  follow  the  card  containing  the  end-of-table  flag  "ENDT". 


6.  Each  TABLEMi  mnemonic  infers  the  use  of  a specific  algorithm.  For  TABLEM1  type 
tables,  this  algorithm  is 


Y = yT(x) 

where  X is  input  to  the  table  and  Y is  returned.  The  table  look-up  y-p(x),  x = X, 
is  performed  using  linear  interpolation  within  the  table  and  linear  extrapolation 
outside  the  table  using  the  last  two  end  points  at  the  appropriate  table  end.  At 
jump  points  the  average  y-p(x)  is  used.  There  are  no  error  returns  from  this  table 
look-up  procedure. 


2.4-281  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-282  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  TABLEM2 


Material  Property  Table 


Description:  Defines  a tabular  function  for  use  in  generating  temperature  dependent  material 
properties.  Also  contains  parametric  data  for  use  with  the  table. 

Format  and  Example: 


10 


TABLEM2 

ID 

XI 

+abc 

TABLEM2 

15 

-10.5 

ABC 

+abc 

Xi 

Yi 

x2 

y 2 

x3 

ya 

x4 

y 4 

+def 

+BC 

1.0 

-4.5 

2.0 

-4.5 

2.0 

2.8 

7.0 

6.5 

DEF 

+def 

x5 

y 5 

X6 

ye 

X7 

y? 

x8 

ye 

+ghi 

+EF 

SKIP 

SKIP 

9.0 

6.5 

ENDT 

Field 

ID 

XI 


V yi 


(etc.) 

Contents 

Table  identification  number  (Integer  > 0) 
Table  parameter  (Real) 

Tabular  entries  (Real) 


Remarks:  1.  The  must  be  in  either  ascending  or  'descending  order  but  not  both. 

2.  Jumps  between  two  points  (x..  = x^)  are  allowed,  but  not  at  the  end  points. 

3.  At  least  two  entries  must  be  present. 

4.  Any  x-y  entry  may  be  ignored  by  placing  the  BCD  string  "SKIP"  in  either  of  the  two 
fields  used  for  that  entry. 

5.  The  end  of  the  table  is  indicated  by  the  existence  of  the  BCD  string  "ENDT"  in  either 

of  the  two  fields  following  the  last  entry.  An  error  is  detected  if  any  continuation 

cards  follow  the  card  containing  the  end-of-table  flag  "ENDT". 

6.  Each  TABLEMi  mnemonic  infers  the  use  of  a specific  algorithm.  For  TABLEM2  type 
tables,  this  algorithm  is 


Y = 


Z yT(X  - XI) 


where  X is  input  to  the  table,  Y is  returned  and  Z is  supplied  from  the  basic  MATi 
card.  The  table  look-up  y-j-(x),  x = X - XI,  is  performed  using  linear  interpolation 
within  the  table  and  linear  extrapolation  outside  the  table  using  the  last  two  end 
points  at  the  appropriate  table  end.  At  jump  points  the  average  yT(x)  is  used. 
There  are  no  error  returns  from  this  table  look-up  procedure. 


2.4-283  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-284  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  TABLEM3  Material  Property  Table 


Description:  Defines  a tabular  function  for  use  in  generating  temperature  dependent  material 
properties.  Also  contains  parametric  data  for  use  with  the  table. 


Format  and  Example: 


1 2345678  9 10 


Field 


Contents 


ID 

XI,  X2 

V *i 


Table  identification  number  (Integer  > 0) 
Table  parameters  (Real;  X2  / 0.0) 

Tabular  entries  (Real) 


Remarks : 1.  The  must  be  in  either  ascending  or  descending  order  but  not  both. 

2.  Jumps  between  two  points  (x^  = x^)  are  allowed,  but  not  at  the  end  points. 

3.  At  least  two  entries  must  be  present. 

4.  Any  x-y  entry  may  be  ignored  by  placing  the  BCD  string  MSKIP"  in  either  of  the  two 
fields  used  for  that  entry. 

5.  The  end  of  the  table  is  indicated  .by  the  existence  of  the  BCD  string  "ENDT"  in  either 
of  the  two  fields  following  the  last  entry.  An  error  is  detected  if  any  continuation 
cards  follow  the  card  containing  the  end-of-table  flag  "ENDT". 

6.  Each  TABLEMi  mnemonic  infers  the  use  of  a specific  algorithm.  For  TABLEM3  type 
tables,  this  algorithm  is 


Y = Z 


/X  - XT\ 

I 


yT\  X2 


where  X is  input  to  the  table,  Y is  returned  and  Z is  supplied  from  basic  MATi  card. 

The  table  look-up  y-j-(x),  x = — ^ — » is  performed  using  linear  interpolation  within 

the  table  and  linear  extrapolation  outside  the  table  using  the  last  two  end  points  at 
the  appropriate  table  end.  At  jump  points  the  average  y-r(x)  is  used.  There  are  no 
error  returns  from  this  table  look-up  procedure. 


2.4-285  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-286  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  TABLEM4  Material  Property  Table 


Description:  Defines  coefficients  of  a power  series  for  use  in  generating  temperature 

dependent  material  properties.  Also  contains  parametric  data  for  use  with  the  table. 


Format  and  Example: 


1 23456789  10 


TABLEM4 

ID 

XI 

X2 

X3 

X4 

1^— ^ 

+abc 

TABLEM4 

28 

0.0 

1.0 

0.0 

100. 

ABC 

+abc 

Ao 

A! 

a2 

a3 

A* 

As 

A6 

Ay 

+def 

+BC 

2.91 

-0.0329 

6.51-5 

o 

o 

-3.4-7 

ENDT 

etc. 


Field  Contents 


ID 

XI  ,X2,X3,X4 


Table  identification  number  (Integer  > 0) 
Table  parameters  (Real;  X2  f 0.0;  X3  < X4) 
Coefficient  entries  (Real) 


Remarks : 1.  At  least  one  entry  must  be  present. 

2.  The  end  of  the  table  is  indicated  by  the  existence  of  the  BCD  string  "ENDT"  in  the 
field  following  the  last  entry.  An  error  is  detected  if  any  continuation  cards 
follow  the  card  containing  the  end-of-table  flag  "ENDT". 

3.  Each  TABLEMi  mnemonic  infers  the  use  of  a specific  algorithm.  For  TABLEM4  type 
tables,  this  algorithm  is 


where  X is  input  to  the  table,  Y is  returned  and  Z is  supplied  from  the  basic  MATi 
card.  Whenever  X < X3,  use  X3  for  X;  whenever  X > X4,  use  X4  for  X.  There  are  N +1 
entries  in  the  table.  There  are  no  error  returns  from  this  table  look-up  procedure. 


2.4-287  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-288  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  TABLES!  Tabular  Stress-Strain  Function 


Description:  Defines  a tabular  stress-strain  function  for  use  in  Piecewise  Linear  Analysis. 


Format  and  Example: 


ID  Table  identification  number  (Integer  > 0) 

x.| , y.  Tabular  entries  (Real) 


Remarks : 1.  The  must  be  in  either  ascending  or  descending  order  but  not  both. 

2.  For  Piecewise  Linear  Analysis,  the  y.  numbers  must  form  a nondecreasing  sequence  for 
an  ascending  x^  sequence  and  vice  versa. 

3.  Jumps  between  two  points  (x^  = x^-j ) are  allowed,  but  not  at  the  end  points. 

4.  At  least  two  entries  must  be  present. 

5.  Any  x-y  entry  may  be  ignored  by  placing  the  BCD  string  "SKIP"  in  either  of  the  two 
fields  used  for  that  entry. 

6.  The  end  of  the  table  is  indicated  by  the  existence  of  the  BCD  string  "ENDT"  in  either 
of  the  two  fields  following  the  last  entry.  An  error  is  detected  if  any  continuation 
cards  follow  the  card  containing  the  end-of-table  flag  "ENDT". 

7.  Each  TABLESi  mnemonic  infers  the  use  of  a specific  algorithm.  For  TABLES1  type 
tables,  this  algorithm  is 


Y = yT(x) 

where  X is  input  to  the  table  and  Y is  returned.  The  table  look-up  y-j-(x),  x = X,  is 
performed  using  linear  interpolation  within  the  table  and  linear  extrapolation  out- 
side the  table  using  the  last  two  end  points  at  the  appropriate  table  end.  At 
jump  points  the  average  yT(x)  is  used.  There  are  no  error  returns  from  this  table 
look-up  procedure. 

8.  The  table  may  have  a zero  slope  only  at  its  end. 


2.4-289  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-290  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  TABRND1  Power  Spectral  Density  Table 

Description:  Defines  Power  Spectral  density  as  a tabular  function  of  frequency  for  use  in 
Random  Analysis.  Referenced  on  the  RANDPS  card. 

Format  and  Example: 


1 23456789  10 


ID  Table  identification  number  (Integer  > 0) 

f..  Frequency  value  in  cycles  per  unit  time  (Real  > 0.0) 

Power  Spectral  Density  (Real) 

Remarks:  1.  The  f..  must  be  in  either  ascending  or  descending  order  but  not  both. 

2.  Jumps  between  two  points  |(f^  = f.+-|)  are  allowed,  but  not  at  the  end  points. 

3.  At  least  two  entries  must  be  present. 

4.  Any  f-g  entry  may  be  ignored  by  placing  the  BCD  string  "Sv  3,1  in  either  of  the  two 
fields  used  for  that  entry. 

5.  The  end  of  the  table  is  indicated  by  the  existence  of  the  BCD  string  "ENDT"  in  either 
of  the  two  fields  following  the  last  entry.  An  error  is  detected  if  any  continuation 
cards  follow  the  card  containing  the  end-of-table  flag  "ENDT". 

6.  The  TABRND1  mnemonic  infers  the  use  of  the  algorithm 


G = gT(F) 

where  F is  input  to  the  table  and  G is  returned.  The  table  look-up  gj(F)  is  per- 
formed using  linear  interpolation  within  the  table  and  linear  extrapolation  outside 
the  table  using  the  last  two  end  points  at  the  appropriate  table  end.  At  jump  points 
the  average  gT(F)  is  used.  There  are  no  error  returns  from  this  table  look-up 
procedure. 


2.4-291  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-292  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  TEMP 


Grid  Point  Temperature  Field 


Descri ption:  Defines  temperature  at  grid  points  for  determination  of: 

1)  Thermal  loading 

2)  Temperature-dependent  material  properties 

3)  Stress  recovery 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TEMP 

SID 

c. 

T 

c 

T 

n 

T 

TEMP 

3 

94 

316.2 

49 

219.8 

Field  Contents 

SID  Temperature  set  identification  number  (Integer  > 0) 

G Grid  point  identification  number  (Integer  > 0) 

T Temperature  (Real) 


Remarks : 

1.  Temperature  sets  must  be  selected  in  the  Case  Control  Deck  (TEMP=SID)  to  be  used  by 
NASTRAN. 

2.  From  one  to  three  grid  point  temperatures  may  be  defined  on  a single  card. 

3.  If  thermal  effects  are  requested,  all  elements  must  have  a temperature  field  defined 
either  directly  on  a TEMPP1 , TEMPP2,  TEMPP3,  or  TEMPRB  card  or  indirectly  as  the 
average  of  the  connected  grid  point  temperatures  defined  on  the  TEMP  or  TEMPD  cards. 
Directly  defined  element  temperatures  always  take  precedence  over  the  average  of  grid 
point  temperatures. 

4.  If  the  element  material  is  temperature  dependent,  its  properties  are  evaluated  at 
the  average  temperature. 

5.  Average  element  temperatures  are  obtained  as  a simple  average  of  the  connecting  grid 
point  temperatures  when  no  element  temperature  data  are  defined. 

6.  Set  ID  must  be  unique  with  respect  to  all  other  L0AD  type  cards  if  TEMP(L0AD)  is 
specified  in  Case  Control  Deck. 


2.4-293  (4/1/73) 


NASTRAN  DATA  DECK 


2.4-294  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  TEMPAX  Conical  Shell  Temperature 

Description:  Defines  temperature  sets  for  conical  shell  problems. 


Format  and  Example: 


1 

2 

3 

4 

s 

5 

6 

7 

8 

s 

Q 

10 

TEMPAX 

SID 

RID 

PHI 

TEMP 

SID 

RID 

pHI 

TEMP 

TEMPAX 

4 

7 

30.0 

105.3 

Field  Contents 

SID  Temperature  set  identification  number  (Integer  > 0) 

RID  Ring  identification  number  (see  RINGAX  card)  (Integer  > 0) 

PHI  Azimuthal  angle  in  degrees  (Real) 

TEMP  Temperature  (Real) 

Remarks : 

1.  This  card  is  allowed  if  and  only  if  an  AXIC  card  is  also  present. 

2.  One  or  two  temperatures  may  be  defined  on  each  card. 

3.  Temperature  sets  must  be  selected  in  the  case  Control  Deck  (TEMP=SID)  to  be  used 
by  NASTRAN. 

4.  For  a discussion  of  the  conical  shell  problem,  see  Section  5.9  of  the  Theoretical 
Manual . 

5.  Set  ID  must  be  unique  with  respect  to  all  other  L0AD  type  cards  if  TEMP(L0AD)  is 
specified  in  Case  Control  Deck. 


2.4-295  (4/1/73) 


NASTRAN  DATA  DECK 


2.4-296  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  TEMPD 


Grid  Point  Temperature  Field  Default 


Descri ption : Defines  a temperature  default  for  all  grid  points  of  the  structural  model  which  have 

not  been  given  a temperature  on  a TEMP  card. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

3 

9 

10 

TEMPD 

SID 

T 

SID 

T 

SID 

T 

SID 

T 

TEMPD 

1 

216.3 

Field  Contents 


SID  Temperature  set  identification  number  (Integer  > 0) 

T Default  temperature  (Real) 


Rema rks : 

1.  Temperature  sets  must  be  selected  in  the  Case  Control  Deck  (TEMP=SID)  to  be  used  by 
NASTRAN. 

2.  From  one  to  four  default  temperatures  may  be  defined  on  a single  card. 

3.  If  thermal  effects  are  requested,  all  elements  must  have  a temperature  field  defined 
either  directly  on  a TEMPP1 , TEMPP2,  TEMPP3,  or  TEMPRB  card  or  indirectly  as  the 
average  of  the  connected  grid  point  temperatures  defined  on  the  TEMP  or  TEMPD  cards. 
Directly  defined  element  temperatures  always  take  precedence  over  the  average  of 
grid  point  temperatures. 

4.  If  the  element  material  is  temperature  dependent,  its  properties  are  evaluated  at 
the  average  temperature. 

5.  Average  element  temperatures  are  obtained  as  a simple  average  of  the  connecting  grid 
point  temperatures  when  no  element  temperature  data  are  defined. 

6.  Set  ID  must  be  unique  with  respect  to  all  other  L0AD  type  cards  if  TEMP(L0AD)  is 
specified  in  Case  Control  Deck. 


2.4-297  (4/1/73) 


Input  Data  Card  TEMPP1 


Plate  Element  Temperature  Field 


Description:  Defines  a temperature  field  for  plate,  membrane  and  combination  elements  (by  an 

average  temperature  and  a thermal  gradient  over  the  cross-section)  for  determination  of: 

1)  Thermal  loading 

2)  Temperature-dependent  material  properties 

3)  Stress  recovery 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TEMPP1 

SID 

EIDI 

T 

T‘ 

T1 

T2 

+abc 

TEMPP1 

2 

24 

62.0 

10.0 

57.0 

67.0 

A1A 

+abc 

EID2 

EID3 

EID4 

EID5 

EID6 

EID7 

EID8 

EID9 

+def 

+1 A 

26 

21 

19 

30 

-etc. - 

Alternate  Form  of  Continuation  Card 


+abc 

EID2 

"THRU" 

EIDi 

EIDj 

"THRU" 

EIDk 

+def 

+1A 

1 

THRU 

10 

30 

THRU 

61 

-etc. - 


Field 


Contents 


SID 

EIDn 

T 

T‘ 


Temperature  set  identification  number  (Integer  > 0) 

Unique  element  identification  number(s)  (Integer  > 0 or  BCD:  the  continuation  card 
may  have  THRU  in  fields  3 and/or  6,  in  which  case  EID2  < EIDi,  EIDj  < EIDk) 

Average  temperature  over  the  cross-section.  Assumed  constant  over  area  (Real) 

Effective  linear  thermal  gradient.  Not  used  for  membranes  (Real) 


T1 , T2  Temperatures  for  stress  calculation  at  points  defined  on  the  element  property  card. 

(Z1  and  Z2  are  given  on  PTRBSC,  PQDPLT,  PTRPLT,  PTRIA1 , and  PQUAD1  cards.  T1  may 
be  specified  on  the  lower  surface  and  T2  on  the  upper  surface  for  the  0UAD2  and 
TRIA2  elements.  These  data  are  not  used  for  membrane  elements  (Real) 


Remarks:  1.  Temperature  sets  must  be  selected  in  the  Case  Control  Deck  (TEMP=SID)  to  be  used  by 

NASTRAN. 


2.  If  continuation  cards  are  present,  EIDI  and  elements  specified  on  the  continuation 
card(s)  are  used.  Elements  must  not  be  specified  more  than  once. 

3.  If  thermal  effects  are  requested,  all  elements  must  have  a temperature  field  defined 
either  directly  on  a TEMPP1 , TEMPP2,  TEMPP3,  or  TEMPRB  card  or  indirectly  as  the 
average  of  the  connected  grid  point  temperatures  defined  on  the  TEMP  or  TEMPO  cards. 
Directly  defined  element  temperatures  always  take  precedence  over  the  average  of 
grid  point  temperatures . 

4.  For  a temperature  field  other  than  a constant  gradient  the  "effective  gradient"  for 
a homogeneous  plate  is: 


T* 


1 

I 


T(z)z  dz 


z 


where  I is  the  bending  inertia,  and  z is  the  distance  from  the  neutral  surface  in 
the  positive  normal  direction. 

(Continued) 


2.4-298a  (7/1/70) 


NASTRAN  DATA  DECK 


TEMPP1  (Cont.) 


5.  The  "average"  temperature  for  a homogeneous  plate  is 


T 


1 

Vol ume 


T d Vol  ume 

Volume 


6.  If  the  element  material  is  temperature  dependent,  its  prooerties  are  evaluated  at 
the  average  temperature  T. 

7.  Set  ID  must  be  unique  with  respect  to  all  other  L0AD  type  cards  if  TEMP(L0AD)  is 
specified  in  Case  Control  Deck. 


2.4-298b  (4/1/73) 


BULK  DATA  DECK 


Input  Data  Card  TEMPP2 


Plate  Element  Temperature  Field 


Description:  Defines  a temperature  field  for  plate,  membrane,  and  combination  elements  by  an 

average  temperature  and  thermal  moments  for  determination  of: 

1)  Thermal  loading 

2)  Temperature-dependent  material  properties 

3)  Stress  recovery 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


TEMPP2 

SID 

EIDI 

T 

MX 

MY 

MXY 

T1 

T2 

+abc 

TEMPP2 

2 

36 

68.8 

XYZ 

+abc 

EID2 

EID3 

EID4 

EID5 

EID6 

EID7 

EID8 

EID9 

+def 

+YZ 

400 

1 

2 

5 

-etc. - 

Alternate  Form  of  Continuation  Card 


+abc 

EID2 

"THRU" 

EIDi 

EIDj 

"THRU" 

EIDk 

+def 

+YZ 

37 

THRU 

312 

315 

THRU 

320 

-etc. - 


Field 


Contents 


SID 


Temperature  set  identification  number  (Integer  > 0) 


EIDn 

T 


Unique  element  identification  number(s)  (Integer  > 0 or  BCD:  a continuation 
card  may  have  THRU  in  field  3 and/or  6 in  which  case  EID2  < EIDi,  EIDj  < EIDk) 

Average  temperature  over  cross-section.  Assumed  constant  over  area  (Real) 


MX,  MY,  MXY  Resultant  thermal  moments  per  unit  width  in  element  coordinate  system.  Not 

used  for  membrane  elements  (Real) 

T1 , T2  Temperature  for  stress  calculation  at  points  defined  on  the  element  property 

card.  (Z1  and  Z2  are  given  on  PTRBSC,  PQDPLT,  PTRPLT,  PTRIA1 , and  PQUAD1  cards. 
T1  may  be  specified  on  the  lower  surface  and  T2  on  the  upper  surface  for  the 
QUAD2  and  TRIA2  elements.  These  data  are  not  used  for  membrane  elements  (Real) 


Remarks:  1.  Temperature  sets  must  be  selected  in  the  Case  Control  Deck  (TEMP=SID)  to  be  used  by 

NASTRAN. 

2.  If  continuation  cards  are  present,  EIDI  and  elements  specified  on  the  continuation 
card(s)  are  used.  Elements  must  not  be  specified  more  than  once. 

3.  If  thermal  effects  are  requested  all  elements  must  have  a temperature  field  defined 
either  directly  on  a TEMPP1 , TEMPP2,  TEMPP3,  or  TEMPRB  card  or  indirectly  as  the 
average  of  the  connected  grid  point  temperatures  defined  on  the  TEMP  or  TEMPD  cards. 
Directly  defined  element  temperatures  always  take  precedence  over  the  average  of 
grid  point  temperatures. 


(Continued) 


2.4-298C  (7/1/70) 


HAST RAN  DATA  DECK 


TEMPP2  (Cont.) 


The  thermal  moments  in  the  element  coordinate  system  may  be  calculated  from  the 
formula : 


where  the  intearation  is  performed  over  the  bending  material  properties  in  the 
element  coordinate  system. 


[Gg]  - 3x3  elastic  coefficient  matrix 

{ae>  - 3x1  material  thermal  expansion  coefficients 

T(z)  - temperature  at  z 

z - distance  from  the  neutral  surface  in  the  element  coordinate 
system. 


The  temperature  dependent  material  properties  are  evaluated  at  the  average  tempera- 
ture T.  If  a property  varies  with  depth,  an  effective  value  must  be  used  which 
satisfies  the  desired  elastic  and  stress  relationships.  The  temperatures  at  the 
fibre  distances  may  be  chanaed  to  comoensate  for  local  differences  in  a and  produce 
correct  stresses. 

Set  ID  must  be  unique  with  respect  to  all  other  L0AD  type  cards  if  TEMP(L0AD)  is 
specified  in  Case  Control  Deck. 


xy 


V 


2.4-298d  (4/1/73) 


I 

BULK  DATA  DECK 


Input  Data  Card  TEMPP3 


Plate  Element  Temperature  Field 


Description:  Defines  a temperature  field  for  homogeneous  plate,  membrane  and  combination  elements 

(by  a tabular  description  of  the  thermal  field  over  the  cross-section)  for  determination  of: 

1)  Thermal  loading 

2)  Temperature-dependent  material  properties 

3)  Stress  recovery. 


Format  and  Example: 


1 23456789  10 


TEMPP3 

SID 

EID1 

ZO 

TO 

ZI 

T1 

Z2 

T2 

i-abc 

TEMPP3 

17 

39 

0.0 

32.9 

2.0 

43.4 

2.5 

45.0 

XY1 

+abc 

Z3 

T3 

Z4 

T4 

Z5 

T5 

Z6 

T6 

fdef 

+Y1 

3.0 

60.0 

4.0 

90.0 

XY2 

+def 

11 

T7 

Z8 

T8 

Z9 

T9 

Z10 

T10 

fghi 

+Y2 

XY3 

+ghi 

EID2 

EID3 

EID4 

EID5 

EID6 

EID7 

EID8 

EID9 

t-jkl 

+Y3 

1 

2 

3 

4 

5 

6 

8 

10 

-etc. - 

Alternate  Form  of  Continuation  Card  Number  3 


+ghi 

EID2 

"THRU" 

EIDi 

EIDj 

"THRU" 

EIDk 

Ljkl 

+Y3 

1 

THRU 

10 

-etc. - 


Field 


Contents 


SID 

EIDn 

Z0 

Zi 


TO 

Zi 


Temperature  set  identification  number  (Integer  > 0) 

Unique  element  identification  number(s)  (Integer  > 0 or  BCD:  the  continuation 
card  may  have  THRU  in  fields  3 and/or  6 in  which  case  EID2  < El Di , EIDj  < EIDk) 

Position  of  the  bottom  surface  with  respect  to  an  arbitrary  reference  plane 
(Real) 

Positions  on  cross-section  from  bottom  to  top  of  cross-section  relative  to  the 
arbitrary  reference  plane.  There  must  be  an  increasing  sequence  with  the  last 
nonzero  value  corresponding  to  the  top  surface  (Real) 

Temperature  at  the  bottom  surface  (Real) 

Temperature  at  position  Zi  (Real) 


Remarks:  1.  Temperature  sets  must  be  selected  in  the  Case  Control  Deck  (TEMP=SID)  to  be  used  by 

NASTRAN. 

2.  If  the  third  (and  succeeding)  continuation  card  is  present,  EID1  and  elements 
specified  on  the  third  (and  succeeding)  continuation  cards  are  used.  Elements  must 
not  be  specified  more  than  once. 

3.  The  first  and  second  continuation  card  must  be  present  if  a list  of  elements  is  to 
be  used. 


(Continued) 


2.4-298e  (7/1/70) 


NASTRAN  DATA  DECK 


TEMPP3  (Cont.) 


4.  If  thermal  effects  are  requested,  all  elements  must  have  a temperature  field  defined 
either  directly  on  a TEMPP1 , TEMPP2,  TEMPP3,  or  TEMPRB  card  or  indirectly  as  the 
average  of  the  connected  grid  point  temperatures  defined  on  the  TEMP  or  TEMPD  cards. 
Directly  defined  element  temperatures  always  take  precedence  over  the  average  of 
grid  point  temperatures . 

5.  If  the  element  material  is  temperature  dependent,  its  properties  are  evaluated  at 
the  average  temperature  over  the  depth  which  is  calculated  by  the  program  using  a 
linear  distribution  between  points. 

6.  For  stress  recovery,  the  temperatures  at  the  extreme  points  zQ  and  are  assigned 

to  the  bottom  surface  and  the  top  surface  of  the  elements  specified  on  either  PTRIA2 
or  QUAD2  data  card. 

7.  The  data  is  limited  to  a maximum  of  eleven  points  on  the  temperature-depth  profile. 

8.  Set  ID  must  be  unique  with  reSDect  to  all  other  L0AD  type  cards  if  TEMP(L0AD)  is 
specified  in  Case  Control  Deck. 


2.4-298f  (4/1/73) 


BULK  DATA  DECK 


Input  Data  Card  TEMPRB  One-Dimensional  Element  Temperature  Field 


Description:  Defines  a temperature  field  for  the  BAR,  R0D,  TUBE,  and  C0NR0D  elements  for 

determination  of: 

1)  Thermal  loading 

2)  Temperature-dependent  material  properties 

3)  Stress  recovery 


Format  and  Example: 


12345678  9 10 


TEMPRB 

SID 

EIDI 

TA 

TB 

T'  la 

T'lb 

T'2a 

T 1 2b 

+abc 

TEMPRB 

200 

1 

68.0 

23.0 

0.0 

28.0 

2.5 

AXY10 

+abc 

TCa 

TDa 

TEa 

TFa 

TCb 

TDb 

TEb 

TFb 

+def 

+XY10 

68.0 

91.0 

45.0 

48.0 

80.0 

20.0 

AXY20 

+def 

EID2 

EID3 

EID4 

EID5 

EID6 

EID7 

EID8 

EID9 

+ghi 

+XY20 

9 

10 

-etc. - 

Alternate  Form  for  Continuation  Card  Number  2 


+def 

EID2 

"THRU" 

EIDi 

EIDj 

"THRU" 

EIDk 

+ghi 

+XY20 

2 

THRU 

4 

10 

THRU 

14 

-etc . - 


Field 


Contents 


SID 

EIDn 

TA,  TB 

T'ij 

Tij 


Temperature  set  identification  number  (Integer  > 0) 

Unique  element  identification  number(s)  (Integer  > 0 or  BCD:  the  second 

continuation  card  may  have  THRU  in  fields  3 and/or  6 in  which  case  EID2  < EIDi , 
EIDj  < EIDk) 

Average  temperature  over  the  area  at  end  “a"  and  end"b"  (Real) 

Effective  linear  gradient  in  direction  i on  end  j (BAR  only,  Real) 

Temperatures  at  point  i as  defined  on  the  PBAR  card(s)  at  end  j.  These  data 
are  used  for  stress  recovery  only  (BAR  only.  Real) 


Remarks:  1.  Temperature  sets  must  be  selected  in  the  Case  Control  Deck  (TEMP=SID)  to  be  used  by 

NASTRAN. 


2.  If  at  least  one  nonzero  or  nonblank  Tij  is  present,  the  point  temperatures  given  are 
used  for  stress  recovery.  If  no  Tij  values  are  given,  linear  temperature  gradients 
are  assumed  for  stresses. 

3.  If  the  second  (and  succeeding)  continuation  card  is  present,  EIDI  and  elements 
specified  on  the  second  (and  succeeding)  continuation  cards  are  used.  Elements 
must  not  be  specified  more  than  once. 

4.  If  thermal  effects  are  requested,  all  elements  must  have  a temperature  field  defined 
either  directly  on  a TEMPP1 , TEMPP2,  TEMPP3,  or  TEMPRB  card  or  indirectly  as  the 
average  of  the  connected  grid  point  temperatures  defined  on  the  TEMP  or  TEMPD  cards. 
Directly  defined  element  temperatures  always  take  precedence  over  the  average  of 
grid  point  temperatures. 


(Continued) 
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NASTRAN  DATA  DECK 


TEMPRB  (Cont.) 


5.  The  effective  thermal  gradients  in  the  element  coordinate  system  for  the  BAR  element 
are  defined  by  the  following  integrals  over  the  cross-section.  For  end  "a"  (end  "b" 
is  similar) : 


'la 


h l 


Ta(y,z)y  dA 


T2a  = 7 J Vy*z)z  dA 


where  T (y,z)  is  the  temperature  at  point  y,z  (in  the  element  coordinate  system) 
a 

at  end  "a"  of  the  BAR.  See  Section  1.3,  Figure  1 for  the  element  coordinate  system: 

I-j  and  are  the  moment  of  inertia  about  the  z and  y axis  respectively.  The  temp- 
eratures are  assumed  to  vary  linearly  along  the  length  (x-axis).  Note  that  if  the 

iii  i 

temperature  varies  linearly  over  the  cross-section  then  T^,  T^b,  T^a , and  T^  are 
the  actual  gradients. 

6.  If  the  element  material  is  temperature  dependent,  the  material  properties  are  evaluated 
at  the  average  temperature 

fA+fB 


7.  Set  ID  must  be  unique  with  respect  to  all  other  L0AD  type  cards  if  TEMP(L0AD)  is 
specified  in  Case  Control  Deck. 


i 


! 


i 


2.4-298h  (4/1/73) 


BULK  DATA  DECK 


Input  Data  Card  TF  Dynamic  Transfer  Function 

Description:  1.  May  be  used  to  define  a transfer  function  of  the  form 

(BO  + Blp  + B2p2)ud  + £ (A0(i ) + AT  (i  )p  + A2(i)p2)ui  = 0 

2.  May  be  used  as  a means  of  direct  matrix  input. 

Format  and  Example: 


1 23456789  10 


TF 

SID 

GD 

CD 

B0 

B1 

B2 

+abc 

TF 

1 

2 

3 

4.0 

5.0 

6.0 

+ABC 

+abc 

G(l) 

c(D 

A0(1 ) 

AlO) 

A2(1 ) 

+def 

+ABC 

3 

4 

5.0 

6.0 

7.0 

+DEF 

(etcTT 


Field 


Contents 


SID 

GD  ,G(i ) 

CD , C ( i ) 

BO, B1 ,B2 

AO ( i ) ,A1  (i ) , 
A2(i) 


Set  identification  number  (Integer  > 0) 

Grid,  scalar  or  extra  point  identification  numbers  (Integer  > 0) 

Component  numbers  (Null  or  zero  for  scalar  or  extra  points,  any  one  of  the  digits 
1-6  for  a grid  point) 

Transfer  function  coefficients  (Real) 


Remarks : 1.  The  matrix  elements  defined  by  this  card  are  added  to  the  dynamic  matrices  for  the 

problem. 

2.  Transfer  Function  sets  must  be  selected  in  the  Case  Control  Deck  (TFL=SID)  to  be 
used  by  N AST RAN. 

3.  The  constraint  relation  given  above  will  hold  only  if  no  elements  are  connected  to 
the  dependent  coordinate. 


2,4-299  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-300  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  TI£  Transient  Initial  Condition 


Description:  Defines  values  for  the  initial  conditions  of  coordinates  used  in  Transient  analysis. 
Both  displacement  and  velocity  values  may  be  specified  at  independent  coordinates  of  the  struc- 
tural model. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TIC 

SID 

G 

C 

UO 

VO 

TIC 

1 

3 

2 

5.0 

-6.0 

Field  Contents 


SID 

G 

C 

UO 

VO 


Set  identification  number  (Integer  > 0) 

Grid  or  scalar  or  extra  point  identification  number  (Integer  > 0) 

Component  number  (Null  or  zero  for  scalar  or  extra  points,  any  one  of  the 
digits  1-6  for  a grid  point) 

Initial  displacement  value  (Real) 

Initial  velocity  value  (Real) 


Remarks : 


1.  Transient  initial  condition  sets  must  be  selected  in  the  Case  Control  Deck  (IC=SID) 
to  be  used  by  NASTRAN. 

2.  If  no  TIC  set  is  selected  in  Case  Control  Deck,  all  initial  conditions  are  assumed 
zero. 

3.  Initial  conditions  for  coordinates  not  specified  on  TIC  cards  will  be  assumed  zero. 

4.  Initial  conditions  may  be  used  only  in  direct  formulation. 


2.4-301  (3/1/70) 


NASTRAN  DATA  DECK 


2.4-302  (3/1/70) 


BULK  DATA  DECK 


Input  Data  Card  TL0AD1  Transient  Response  Dynamic  Load 

Description:  Defines  a time-dependent  dynamic  load  of  the  form 

(P(t)}  = (A  F(t  - t)} 

for  use  in  transient  response  problems. 


Format  and  Example: 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

TL0AD1 

SID 

L 

M 

TF 

TL0AD1 

5 

7 

9 

13 

Field  Contents 

SID  Set  identification  number  (Integer  > 0) 

L Identification  number  of  DAREA  card  set  or  a thermal  load  set  which  defines 

A (Integer  > 0) 

M Identification  number  of  DELAY  card  set  which  defines  t (Integer  >_  0) 

TF  Identification  number  of  TABLEDi  card  which  gives  F(t  - t)  (Integer  > 0) 


Remarks : 

1.  If  M is  zero,  t will  be  zero. 

2.  Field  5 must  be  blank. 

3.  Dynamic  load  sets  must  be  selected  in  the  Case  Control  Deck  (DL0AD=SID)  to  be  used 
by  NASTRAN. 

4.  TL0AD1  loads  may  be  combined  with  TL0AD2  loads  only  by  specification  on  a DL0AD 
card.  That  is,  the  SID  on  a TL0AD1  card  may  not  be  the  same  as  that  on  a TL0AD2 
card. 

5.  SID  must  be  unique  for  all  TL0AD1 , TL0AD2,  RL0AD1  and  RL0AD2  cards. 

6.  Field  3 may  reference  sets  containing  QHBDY , QBDY1 , QBDY2,  QVECT,  and  QV0L  cards 
when  using  the  heat  transfer  option. 

7.  If  the  heat  transfer  option  is  used,  the  referenced  QVECT  data  card  may  also  contain 
references  to  functions  of  time,  and  therefore  A may  be  a function  of  time. 


2.4-303  (4/1/73) 





BULK  DATA  DECK 


Input  Data  Card  TL0AD2 


Transient  Response  Dynamic  Load 


Description:  Defines  a time-dependent  dynamic  load  of  the  form 

{0},  t < 0 or  t > T2  - T1 


{pun  = 


{a  tB  eCt  cos(2-rtFt  + P)}  , 0 £ t < T2  - T1 


for  use  in  transient  response  problems  where  t = t - Tl  - r. 


Format  and  Example: 
1 2 


10 


TL0AD2 

SID 

L 

M 

Tl 

T2 

F 

P 

abc 

TL0AD2 

4 

10 

7 

2.1 

4.7 

12.0 

30.0 

+12 

+bc 

C 

B 

X 

+ 12 

2.0 

3.0 

Field 

SID 

L 

M 

T1 

T2 

F 

P 

C 

B 


Contents 

Set  identification  number  (Integer  > 0) 

Identification  number  of  DAREA  card  set  or  a thermal  load  set  which  defines 
A (Integer  > 0) 

Identification  number  of  DELAY  card  set  which  defines  t (Integer  >_  0) 

Time  constant  (Real  ^0.0) 

Time  constant  (Real,  T2  > Tl) 

Frequency  in  cycles  per  unit  time  (Real  ^0.0) 

Phase  angle  in  degrees  (Real) 

Exponential  coefficient  (Real) 

Growth  coefficient  (Real) 


Remarks : 


1.  If  M is  zero,  t will  be  zero. 

2.  Field  5 must  be  blank. 

3.  Dynamic  load  sets  must  be  selected  in  the  Case  Control  Deck  (DL0AD=SID)  to  be  used 
by  NAS TRAN. 

4.  TL0AD2  loads  may  be  combined  with  TL0AD1  loads  only  by  specification  on  a DL0AD 
card.  That  is,  the  SID  on  a TL0AD2  card  may  not  be  the  same  as  that  on  a TL0AD1 
card. 


5.  SID  must  be  unique  for  all  TL0AD1  , TL0AD2,  RL0AD1  and  RL0AD2  cards. 


2.4-305  (4/1/73) 


NASTRAN  DATA  DECK 


TL0AD2  (cont.) 


6.  Field  3 may  reference  load  sets  containing  QHBDY,  QBDY1 , QBDY2, 
when  using  the  heat  transfer  option. 

7.  If  the  heat  transfer  option  is  being  used,  the  referenced  QVECT 
contain  references  to  functions  of  time,  and  therefore  A may  be 


QVECT,  and  QV0L  cards 

load  card  may  also 
a function  of  time. 


2.4-306  (4/1/73) 


BULK  DATA  DECK 


Input  Data  Card  TSTEP  Transient  Time  Step 


Description:  Defines  time  step  intervals  at  which  solution  will  be  generated  and  output  in 

Transient  Analysis. 


Format  and  Example: 


1 2 3 4 5 6 7 8 9 10 


TSTEP 

SID 

N(l) 

DT(1) 

N0(1) 

+abc 

TSTEP 

2 

10 

.001 

5 

+ABC 

+abc 

N(2) 

DT(2) 

N0{2) 

f-def 

+ABC 

9 

0.01 

1 

+UEF 

(etc.) 


Field  Contents 

SID  Set  identification  number  (Integer  > 0) 

N(i)  Number  of  time  steps  of  value  DT(i)  (Integer  > 2) 

DT(i)  Time  increment  (Real  > 0.0) 

N0(i)  Skip  factor  for  output  (Every  N0(i)—  step  will  be  saved  for  output) 

(Integer  > 0) 


Remarks : TSTEP  cards  must  be  selected  in  the  Case  Control  Deck  (TSTEP=SID)  in  order  to  be 

used  by  N AST RAN. 


2.4-307  (3/1/70) 


I 


! 


I 

1 

I 


' 

I 


L 


NASTRAN  DATA  DECK 


2.5  USER'S  MASTER  FILE 

As  a means  of  aiding  the  user  in  handling  the  large  (several  boxes  of  cards)  Bulk  Data  Decks 
which  are  typical  of  NASTRAN  problems,  the  User's  Master  File  is  provided  for  storage  of  many  Bulk 
Data  Decks  on  a single  tape.  There  are  many  advantages  to  using  a Master  File.  For  a problem 
that  several  investigators  are  concurrently  studying,  the  User's  Master  File  provides  a convenient 
common  source  of  data.  Standardization  is  easy  to  impose  since  there  can  be  only  one  legitimate 
structural  model  deck  for  any  given  problem.  When  various  parts  of  a structure  are  being  analyzed 
separately,  they  may  all  be  placed  on  the  same  User's  Master  File  for  ease  of  use.  Errors  due  to 
card  handling  equipment  (and  people!)  are  sharply  reduced  since  a several  box  input  deck  is  reduced 
to  a few  cards.  Finally,  the  convenience  to  the  user  in  submitting  jobs  should  be  emphasized  (run 
decks  can  be  hand-carried!). 

2.5.1  Use  of  User's  Master  File 

Functionally,  the  User's  Master  File  exhibits  all  of  the  properties  of  an  Old  Problem  Tape 
(0PTP ) which  would  result  if  a job  were  terminated  after  the  NASTRAN  preface;  only  the  control 
cards  used  are  different.  Thus  the  User's  Master  File  (UMF)  becomes  an  alternate  source  of  bulk 
data  input  to  NASTRAN  which  may  be  modified  in  identically  the  same  way  as  bulk  data  is  changed 
during  a modified  restart.  Since  the  UMF  is  used  as  an  alternate  0PTP  functionally,  only  one  or 
the  other  may  appear  in  a run.  The  UMF,  then,  is  used  only  for  an  initial  run  and  may  not  be  used 
in  conjunction  with  a restart.  The  checkpoint  feature  may  be  used  with  a UMF  run,  however,  and 
the  resulting  New  Problem  Tape  (NPTP)  may  be  used  as  an  0PTP  in  a subsequent  restart. 

In  describing  the  use  of  the  User’s  Master  File,  the  UMF  control  cards  will  be  contrasted  with 
their  0PTP  counterparts.  In  place  of  the  setup  card  for  the  0PTP  tape  (see  Chapter  5 of  the 
Programmer's  Manual  for  a discussion  of  these  machine  and  installation  dependent  NASTRAN  driver 
control  cards),  use  a setup  card  for  the  selected  UMF  tape.  In  place  of  the  restart  dictionary  in 
the  Executive  Control  Deck,  use  the  card 


UMF  k-j , k2 

described  in  Section  2.2.1,  which  selects  Bulk  Data  Deck  k^  from  UMF  tape  k^  to  use  in  the  current 
execution. 


2.5-1 


1 


NASTRAN  DATA  DECK 

2.5.2  Using  the  User's  Master  File  editor 

To  assist  the  NASTRAN  user  in  creating  the  maintaining  User's  Master  Files,  an  auxiliary 
NASTRAN  preface  module,  the  User's  Master  File  Editor,  is  provided.  The  functions  performed  by 
the  Editor  are: 

1.  Create  a New  User's  Master  File  (NUMF)  from  Bulk  Data  Decks  supplied  by  the  user. 

2.  List  and/or  punch  Bulk  Data  Decks  from  an  already  existing  UMF. 

3.  Edit  Bulk  Data  Decks  (which  may  be  modified)  from  an  old  UMF  onto  a new  UMF. 

Bulk  Data  Decks  must  be  acceptable  to  the  NASTRAN  preface  (XS0RT  and  IFP)  to  be  accepted  by 
the  Editor. 

The  executive  control  card  that  causes  NASTRAN  to  execute  as  the  User's  Master  File  Editor  is 
UMFEDIT.  When  in  the  Editor  mode,  NASTRAN  executes  only  the  preface.  A separate  run  is  required 
to  use  a User's  Master  File  generated  by  the  Editor.  Preface  module  UMFEDT,  which  is  where  the 
User's  Master  File  Editor  actions  occur,  reads  data  cards  from  the  System  Input  Stream  which  are 
used  to  control  Editor  activity.  Some  of  these  data  cards  precede  the  Bulk  Data  Deck  being  pro- 
cessed while  others  follow.  The  remainder  of  this  section  will  be  devoted  to  describing  these 
cards  and  the  action  caused  by  them.  Section  2.5.3  gives  some  rules  to  be  followed  when  making  up 
data  cards  for  the  Editor.  Several  examples  will  then  be  given  in  Section  2.5.4  to  illustrate  the 
functions  performed  by  the  User's  Master  File  Editor. 

Table  1 shows  the  Editor  data  cards  and  describes  the  action  taken  for  each  one.  Three  classes 
are  described,  depending  on  the  tapes  used.  The  cards  are  free-field  format  as  are  the  executive 
control  cards  and  case  control  cards  previously  described.  The  symbolic  quantities  tid  and  pi d 
are  arbitrarily  selected  integers  chosen  by  the  user  who  causes  the  User's  Master  File  to  be 
created. 

When  a New  User's  Master  File  (NUMF)  is  created,  the  User's  Master  File  Editor  (UMFEDIT) 
punches  the  Executive  Control  cards  that  are  needed  to  read  the  decks  from  the  newly  created  master 
file.  The  UMFEDIT  punches  one  UMF  Executive  Control  card  for  each  Bulk  Data  Deck  that  is  written 
on  the  NUMF. 


i 
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2.5.3  Rules  for  the  User's  Master  File  Editor 

1.  The  tape  identification  number,  tid,  and  the  problem  identi fi cation  number,  pid,  are 
positive  integers  selected  by  the  user.  The  only  exception  to  this  is  that  pid  may  be 
zero  if  the  UMF  card  is  being  used  only  to  specify  a value  for  tid  or  to  indicate  a new 
deck  rather  than  an  alter  set. 

2.  The  tape  identification  number,  tid,  must  be  the  same  for  all  decks  on  a single  UMF. 

3.  Only  one  pass  is  made  while  either  reading  the  UMF  or  writing  the  NUMF.  Sequential 
processing  requests  are  thereby  required.  This  means  that  the  problem  identification 
numbers  must  form  an  increasing  sequence  corresponding  to  the  order  of  the  decks. 

4.  A corollary  to  2 is  that  a deck  to  be  inserted  between  two  decks  on  an  existing  UMF  must 
be  given  a problem  identification  number  whose  value  "lies  between"  the  values  of  the 
problem  identification  numbers  for  the  two  UMF  decks.  Thus,  an  initial  numbering  sequence 
such  as  10,  20,  30,  ...  is  recommended. 

5.  Most  NASTRAN  users  develop  the  habit  of  "storing"  data  cards  not  needed  for  a given  run 
behind  the  ENDDATA  card  where  they  are  normally  ignored.  This  must  not  be  done  when 
using  the  Editor  since  it  reads  data  from  this  position.  Data  cards  following  the  FINIS 
card  are  ignored,  however. 

2.5.4  Examples  of  User's  Master  File  Editor  Usage 

Several  examples  of  User's  Master  File  Editor  usage  are  given  in  this  section.  The  user  is 
well-advised  to  study  these  examples  both  from  the  standpoint  of  understanding  the  functioning  of 
the  Editor  and  from  the  standpoint  of  learning  how  to  use  this  NASTRAN  feature.  A symbolic 
representation  of  the  contents  of  the  UMF  and/or  NUMF  used  in  each  example  is  given  along  with  an 
explanation  of  specific  items  of  interest.  These  examples  illustrate  all  of  the  capability  of  the 
User's  Master  File  Editor. 


2.5-3  (4/1/73) 


NASTRAN  DATA  DECK 


Exampl 


Notes : 


1 .  Create  a User's  Master  File 


ID  A,B 
TIME  1 
APP  DMAP 
BEGIN 
END 

UMFEDIT 

CEND 

TITLE  = USER'S  MASTER  FILE  C0NTAINS 
LABEL  = PR0BLEMS  50,  60,  ...,  80 


FINIS 

1.  A tape  must  be  set  up  for  NASTRAN  file  NUMF. 

2.  A tape  must  not  be  set  up  for  NASTRAN  file  UMF. 

3.  The  DMAP  sequence  will  not  be  used  but  must  appear  in  the  Executive  Control  Deck. 

4.  ECH0  = B0TH  is  recommended  since  the  unsorted  Bulk  Data  Deck  is  available  only  during 
the  run  used  to  create  the  User's  Master  File.  The  sorted  echo  is  needed  in  order  to 
make  alterations  to  the  bulk  data  when  using  the  User's  Master  File  in  a NASTRAN  run. 

5.  Note  that  the  tape  identification  number,  tid,  is  the  same  on  all  of  the  NUMF  cards. 

6.  Note  that  the  problem  identification  numbers,  pid,  are  increasing  according  to  the 
data  deck  order. 
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Example  2.  List  and/or  punch  selected  decks  from  a User's  Master  File 


ID  A,B 
TIME  1 
APP  DMAP 
BEGIN 
END 

UMF  21026, 
UMFEDIT 
CEND 

ECH0=N0NE 
BEGIN  BULK 
{blank  card) 
ENDDATA 
LIST  20 
PUNCH  50 
PUNPRT  60 
FINIS 


!'  F 


Notes : 1.  A tape  containing  the  proper  User's  Master  File  must  be  set  up  on  NASTRAN  file  UMF. 

2.  A tape  must  not  be  set  up  for  NASTRAN  file  NUMF. 

3.  The  DMAP  sequence  will  not  be  used  but  must  appear  in  the  Executive  Control  Deck. 

4.  The  dummy  Bulk  Data  Deck  consisting  of  a single  blank  card  will  not  be  used  but  must 
appear. 

5.  ECH0  = N0NE  is  recommended  to  suppress  printout  of  the  dummy  Bulk  Data  Deck.  This  has 
no  effect  on  the  User's  Master  File  Editor. 


6.  The  zero  value  of  pid  on  the  UMF  card  is  required  since  only  tid  is  being  used  in  this 
appl ication. 

7.  The  LIST,  PUNCH,  and  PUNPRT  cards  must  be  sequenced  such  that  the  pid  values  form  an 
increasing  sequence. 

8.  The  above  requests  will  cause  a sorted  Bulk  Data  Deck  echo  to  be  made  for  decks  20  and 
60;  decks  50  and  60  will  be  punched. 
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Example  3.  Copy  a User's  Master  File  while  listing  and/or  punching  selected  decks. 


ID  A,B 
TIME  5 
APP  DMAP 
BEGIN 
END 

UMF  100 
UMFEDIT 
CEND 

ECH0=N0NE 
BEGIN  BULK 
(blank 
ENDDATA 
NUMF  200 
PUNPRT  20 
LIST  30 
LIST  50 
PUNCH  70 
FINIS 


ITF 


N.'MF 


Decs. 

— » 

Dec..  10 

0-; 

- 

D*ck  20 

n^ck  30 

Deck  30 

D?ck  40 

— 

Dec.  40 

Deck  c.O 

Deck  60 

Deck  60 

Deck  70" 

m, 

/////A 

Notes:  1.  A tape  containing  the  User's  Master  File  to  be  copied  must  be  set  up  on  NASTRAN  file 

UMF. 


2.  A tape  must  be  set  up  on  NASTRAN  file  NUMF. 

3.  The  DMAP  sequence  is  not  used  but  must  appear  in  the  Executive  Control  Deck. 

4.  The  dummy  Bulk  Data  Deck  consisting  of  a single  blank  card  will  not  be  used  but  must 
appear. 

5.  ECH0  = N0NE  is  recommended  to  suppress  printout  of  the  dummy  Bulk  Data  Deck.  This  has 
no  effect  on  the  User's  Master  File  Editor. 


6.  The  zero  value  of  pid  on  the  UMF  card  is  required  since  only  tid  is  being  used  in  this 
application. 

7.  The  zero  value  of  pid  on  the  NUMF  card  is  not  used.  This  card  is  used  to  specify  tid 
for  the  NUMF.  If  the  NUMF  card  were  absent,  the  same  tid  would  be  put  on  the  NUMF  as 
existed  on  the  UMF. 


8.  The  LIST,  PUNCH,  and  PUNPRT  cards  must  be  sequenced  such  that  the  pid  values  form  an 
increasing  sequence. 

9.  The  above  requests  will  cause  a sorted  Bulk  Data  Deck  echo  to  be  made  for  decks  20,  30, 
and  50;  decks  20  and  70  will  be  punched. 

10.  All  of  the  decks  contained  on  the  UMF  will  be  copied  onto  the  NUMF  tape.  The  tape 
identification  number  will  be  different  as  explained  in  note  7. 
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Example  4.  Edit  a User's  Master  File 


ID  A,B 
TIME  5 
APP  DMAP 
BEGIN 
END 

UMF  21026 
UMFEDIT 
CEND 

TITLE  = M0DIFICATI0N 
SUBTITLE  = DECKS  20 
ECH0  = B0TH 
BEGIN  BULK 
{alter  c< 

ENDDATA 
NUMF  333, 

REM0VE  40 
UMF  21026,  50 
BEGIN  BULK 
(alter  cards 
ENDDATA 
NUMF  333,  55 
REM0VE  60 
UMF  21026 
BEGIN  BULK 
{Deck  65} 

ENDDATA 
NUMF  333,  6 
LIST  80 
FINIS 


20 


0F 


50 


AND 


20} 


Deck 


50} 


Deck 


•J 


- 

> C • 

?■- 

Pc-rk 

Pe*r  ■ 

c.  < 

70 

r^c* 

Deck 

90 

m 

i 

Notes:  1.  A tape  containing  the  User's  Master  File  to  be  edited  must  beset  up  on  NASTRAN  file 

UMF. 


2.  A tape  must  be  set  up  on  NASTRAN  file  NUMF. 

3.  The  DMAP  sequence  is  not  used  but  must  appear  in  the  Executive  Control  Deck. 

4.  ECH0  = B0TH  is  recommended  since  the  alter  cards  are  available  only  during  the  run 

used  to  perform  the  edit.  The  sorted  echo  is  needed  for  those  decks  being  altered  in 

order  to  make  further  alterations  to  the  bulk  data  when  using  the  newly  created  User's 
Master  File  in  a NASTRAN  run.  Decks  not  being  altered  will  not  be  echoed  as  a result 
of  the  ECH0  = B0TH  card.  Such  decks  may  be  echoed  as  they  are  copied  as  shown  in  the 
example  for  Deck  80. 

5.  The  pid  values  must  form  an  increasing  sequence. 

6.  The  requests  in  the  above  example  will  cause  listings  to  be  generated  for  deck  80;  no 

decks  will  be  punched. 

7.  Decks  30,  70,  80,  and  90  will  be  copied  onto  the  NUMF  with  no  changes. 

8.  Decks  10,  40,  and  60  will  be  removed  (i.e.,  not  copied  onto  the  NUMF). 

9.  Decks  20  and  50  will  be  modified.  In  addition  the  problem  identification  number  of 
Deck  50  will  be  changed  to  55. 

10.  Deck  65  will  be  added. 

11.  Deck  10  is  removed  because  it  appears  prior  to  the  first  call  to  the  Editor.  This  may 
be  avoided  by  using  a pid  of  zero  and  a dummy  Bulk  Data  Deck  as  shown  in  Example  3. 
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II. 


III. 


Table  1. 

User's 

; M( 

UMF 

Only  is  Present 

A. 

FINIS 

1.  Terminate 

run. 

B. 

BEGIN  BULK 

(Not  i 

C. 

REM0VE  pid 

(Not  ; 

D. 

LIST  pid 

1.  Skip  UMF 

forward 

to 

E. 

PUNCH  pid 

1.  Skip  UMF 

forward 

to 

F. 

UMF  tid,  pid 

(Not  i 

G. 

NUMF  tid,  pid 

(Not  ; 

H. 

PUNPRT  pid 

1.  Skip  UMF 

forward 

to 

NUMF 

Only  is  Present 

User's  Master  File  Editor  Control  Card  Actions. 


A. 

FINIS 

1.  Write  end-of-file  on  NUMF. 

2.  Terminate  run. 

B. 

BEGIN  BULK 

1.  Process  the  next  Bulk  Data  Deck. 

C. 

REM0VE  pid 

(Not  Allowed) 

D. 

LIST  pid 

(Not  Allowed) 

E. 

PUNCH  pid 

(Not  Allowed) 

F. 

UMF  tid,  pid 

(Not  Allowed) 

G. 

NUMF  tid,  pid 

1 . If  fi rst  entry 

to  Editor,  write 

2.  Add  preceeding 

Bulk  Data  Deck  to 

H. 

PUNPRT  pid 

(Not  Allowed) 

UMF. 


Both  UMF  and  NUMF  are  Present 


A.  FINIS 

1.  Copy  any  remaining  Bulk  Data  Decks  from  UMF  to  NUMF. 

2.  Write  end-of-file  on  NUMF. 

3.  Terminate  run. 

B.  BEGIN  BULK 

1.  Process  the  next  Bulk  Data  Deck  which  may  be  a new  deck  or  a modified  deck  from 
the  UMF. 

C.  REM0VE  pid 

1.  Copy  UMF  onto  NUMF  up  to  indicated  deck. 

2.  Skip  indicated  deck  on  UMF. 

D.  LIST  pid 

1.  Copy  UMF  onto  NUMF  through  indicated  deck. 

2.  List  indicated  Bulk  Data  Deck  on  printer. 

E.  PUNCH  pid 

1.  Copy  UMF  onto  NUMF  through  indicated  deck. 

2.  Punch  indicated  Bulk  Data  Deck  on  printer. 

F.  UMF  tid,  pid 

1.  Copy  UMF  onto  NUMF  up  to  indicated  deck.  (Must  be  immediately  followed  by  BEGIN 
BULK  card. ) 

G.  NUMF  tid,  pid 

1.  If  first  entry  to  Editor,  write  tape  identification  file  on  NUMF. 

2.  Copy  UMF  onto  NUMF  up  to  deck  with  identification  greater  than  pid. 

3.  Add  preceeding  Bulk  Data  Deck  to  NUMF  and  punch  UMF  card  for  use  with  UMF. 

H.  PUNPRT  pid 

1.  Copy  UMF  onto  NUMF  through  indicated  deck. 

2.  List  indicated  Bulk  Data  Deck  on  printer. 

3.  Punch  indicated  Bulk  Data  Deck  on  punch. 
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2.6  USER  GENERATED  INPUT 

It  may  happen  that  a user  will  want  to  take  a problem  previously  run  on  another  program  and 
run  it  using  NASTRAN.  In  many  instances,  this  provides  the  user  with  the  quickest  means  of 
familiarizing  himself  with  NASTRAN  since  he  is  running  a problem  which  he  understands  intimately. 
Also,  he  may  wish  to  extend  his  analysis  of  some  previously  analyzed  problem  into  regions  which 
previous  programs  would  not  allow.  In  either  event,  he  is  faced  with  the  problem  of  Input  Data 
conversion. 

The  simplest  way  to  convert  structural  model  data  is  to  write  a small  F0RTRAN  (or  other 
language)  program  to  read  in  the  data  cards  composing  the  input  data  deck  for  the  previous  program 
and  punch  a new  NASTRAN  Bulk  Data  Deck.  Usually,  the  information  is  in  a one  to  one  correspond- 
ence, and  this  procedure  is  quite  straight  forward,  requiring  only  a minimal  knowledge  of  program- 
ing. While  a large  deck  of  cards  may  result,  by  using  the  User's  Master  File  feature  described  in 
Section  2.5,  the  amount  of  large  deck  handling  may  be  minimized. 

2.6.1  Utility  Module  INPUT  Usage 

NASTRAN  has  implemented  one  user  utility  module  within  its  existing  structure. 

2. 6. 1.1  General 

1.  INPUT  allows  the  user  of  NASTRAN  to  generate  the  majority  of  the  bulk  data  cards 
for  a number  of  selected  test  problems  without  having  to  actually  input  the  physical 
cards  into  the  Bulk  Data  Deck. 

2.  The  test  problems  for  which  partial  data  are  generated  by  INPUT  are: 

a.  N x N Laplace  Network  from  scalar  elements 

b.  W x L Rectangular  Frame  from  BAR  elements  or  R0D  elements 

c.  W x L Rectangular  Array  of  QUAD!  elements 

d.  W x L Rectangular  Array  of  TRIA1  elements 

e.  N - segment  string  from  scalar  elements 

f.  N - cell  beam  made  from  BAR  elements 

g.  N - scalar  point  full  matrix  with  optional  unit  loading 

These  problem  types  are  described  separately  in  section  2. 6. 1.2. 
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3.  To  use  INPUT  the  following  alter  deck  must  be  used: 

ALTER  1 

PARAM  //C,N,N0P/V,N,TRUE=-1  $ 

INPUT  GE0M1 ,GE0M2 , — ,GE0M5/G1 ,G2 , — *G5/C ,N ,a/C ,N ,b/C  ,N ,c  $ 

EQUIV  G1 ,GE0M1/TRUE  / G2,GE0M2/TRUE / G5,GE0M5  $ 

ENDALTER 

The  specific  data  blocks  that  need  be  included  depend  on  the  particular  problem  as 
do  the  parameter  values.  Examples  for  each  problem  type  will  be  given. 

4.  Data  cards  are  read  by  INPUT  from  the  System  Input  File  using  F0RTRAN  1/0,  each 
card  containing  up  to  10  eight  column  fields.  Remember  to  right-justify  this  data. 
The  required  data  are  described  in  each  problem  type  description. 

5.  The  INPUT  data  card(s)  follow  the  ENDDATA  card. 

6.  Several  sample  problems  were  run  as  part  of  checkout.  The  input  for  these  runs 
are  available  as  examples  of  INPUT  usage. 

7.  Restart  tables  are  not  effective  with  respect  to  "cards"  generated  by  INPUT  since 
the  preface  is  unaware  of  their  exi stance. 

2. 6. 1.2  Problems  Handled  by  INPUT 

1.  Laplace  Circuit  (a=l,  c is  not  used) 

INPUT  generates  CELAS4,  SPC  (for  b=l),  and  CMASS4  (for  b =2,3)  cards  for  the  circuit 
shown. 
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The  scalar  point  id's  are  1 through  (N+l)^  except  for  1*  N+l , N(N+1)+1,  and  (N+l)^. 

For  b = 2 or  3,  all  edge  points  are  replaced  with  ground.  The  scalar  elements  generated 
are  shown  below  for  each  value  of  b for  a typical  cell.  Elements  between  edge  points 
are  not  generated. 
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i+N+1 


i 


(b  = 1) 


a.  Data  Card 

1 N (18) 

2 k (E8.0) 

3 U (E8.0) 

3 m (E8.0) 

4 f (E8.0) 


N^  = no.  of  cells 
Spring  stiffness 

Enforced  displacement  along  edge  (b)  (b  = 1) 
Mass  (b  = 2,3) 

Coupling  fraction  (b  = 3 only) 


b.  Options 
(1)  (b  = 1) 

Use  statics  (Rigid  Format  D-l ) to  solve  V2u  = 0 with  boundary 
conditions  u = 0 along  (a)  , (c)  and  (d)  , u = U along  (b)  . 
G2  and  G4  are  both  used.  No  masses  are  generated. 
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(2)  (b  = 2)  No  mass  coupling 

Use  real  eigenvalue  analysis  (Rigid  Format  D-3)  to  obtain  the  eigenvalues 

32u 

of  a square  membrane  (V2u  = — - ) where  the  theoretical  solutions  for 

9t2 

N ->  oo  are  given  by 

fij  = F {i2  + j2*l/2  > 1 » J = 1.2,— 

U is  ignored.  Only  G2  is  used.  Diagonal  masses  only  are  generated. 

(3)  (b  = 3)  Mass  coupling 

Same  as  (2)  where  the  diagonal  masses  are  m.  The  horizontal  and  vertical 
masses  are  -fm;  the  cross  diagonal  masses  are  fm. 

Notes 

(1)  For  b = 1,  SPC  = 1000+N  must  be  selected  in  Case  Control  Deck. 
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ID  INPUTTST  0PT1  LAPLACE  STATICS 

TIME  30 

APP  DISP 

$0L  1 ,3 

ALTER  1 

PARAM  //C,N,N0P/V,N ,TRUE=-1  $ 

INPUT,  , , , , / ,G2 , ,G4,/C,N ,1/C ,N ,1  $ 

EQUIV  G2  .GE0M2/TRUE  / G4 .GE0M4/TRUE  $ 

ENDALTER 

CEND 

ECH0=B0TH 

TITLE=TEST  0F  UTILITY  M0DULE  INPUT 

SUBTITLE=LAPLACE  CIRCUIT 

LABEL=STATICS 

SPC=1005 

0UTPUT 

DISP=ALL 

BEGIN  BULK 

ENDDATA 

5 1.0  10.0 


Lines  indicate  scalar  springs 
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2.  Rectangular  Frame  mode  from  Bars  or  Rods  (a  = 2,  c specifies  bar-rod  configuration) 
INPUT  generates  GRID,  CBAR,  and  SEQGP  cards  for  the  rectangular  frame  shown. 


Ay 


W+2 


Ay 


Ax 


i+W+1 


(bars) 


(W+l ) (L+l ) 


1 4 

> 1 

> i 

L 4 

> 4 

i i 

> 4 

1 _ I 

w t 

| 4 

f f 

1 4 

k-  1 

i i 

fc  4 

9 9 

W+3 

i i 

9 % 

t 4 

F I 

1 I 

P 1 

1 4 

9 \ 

i 4 

• 1 

1 2 

: 3 

p 1 

i 4 

i+W+1 

P 1 * 

i+W+2 

W+l 

i+W+1 

-►  x 


(rods) 


(rods) 


i+W+1 


i+W+1 


i+10 


-• 

i+1 


2.6-7  (3/1/71) 


NASTRAN  DATA  DECK 


a.  Data  Card 


1 

W 

(18) 

No.  cells  in  x-di recti  on 

2 

L 

(18) 

No.  cells  in  y-di recti  on 

3 

Ax 

(E8.0) 

Length  of  cell  in  x-direction 

4 

Ay 

(E8.0) 

Length  of  cell  in  y-di recti  on 

5 

p 

(18) 

Permanent  single-point  constraints 

Options 

(SEQGP  cards) 

(i) 

(b  = 

1) 

Regular  Banding  (no  SEQGP  cards) 

(b  = 

2) 

Double  Banding 

(b  « 

3) 

Active  Columns 

(b  = 

4) 

Reverse  Double  Banding 

(2) 

(c  = 

0) 

Bars 

(c  = 

1) 

Rods  with  both  diagonals 

(c  = 

2) 

Rods  with  UL  - LR  diagonals 

(C  = 

3) 

Rods  - statically  determinate 

c.  Notes 

(1)  A PBAR  card  with  PID  of  101  must  be  supplied  as  part  of  the  bulk  data 
for  c = 0;  for  c f 0,  this  is  a PR0D  card. 
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USER  GENERATED  INPUT 


ID  INPUTTST  0PT2  FRAME 

TIME  30 

APP  DISP 

S0L  1,3 

ALTER  1 

PARAM  //C,N,N0P/V,N,TRUE=-1  $ 

INPUT,  , , , ,/Gl  ,G2 , , ,/C ,N ,2/C,N,l  $ 

EQUIV  G1 .GE0M1/TRUE  / G2 .GE0M2/TRUE  $ 

ENDALTER 

CEND 

ECH0=B0TH 

TITLE=TEST  0F  UTILITY  M0DULE  INPUT 

SUBTITLE=RECTANGULAR  FRAME  FROM  BARS 

LABEL=REGULAR  BANDING 

SPC=1 

L0AD=1 

0UTPUT 

SET  101  = 1 ,4,17,20 

DISP=101 

BEGIN  BULK 


F0RCE 

1 

20 

0 

1.0 

1.0 

0.0 

0.0 

MAT1 

7 

1.0 

1.0 

PBAR 

101 

7 

1.0 

2.0 

4.0 

8.0 

SPC 

1 

1 

1234 

0.0 

4 

23 

0.0 

ENDDATA 

3 4 1.0  2.0  345 


18 

19 

© 20 

14 

15 

16 

© 

0)  11 

© 

rv> 

(5)  6 

R 

O 

o 

o 

o 

o 

<0 

© 

0000005) 

© 

0000004)  _ 

1 Q)  2 (D  3 (D  4 
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NASTRAN  DATA  DECK 


3.  Rectangular  Plate  made  from  QUAD! 1 s (a  = 3) 

INPUT  generates  GRID,  CQUAD1 , SEQGP,  and  SPC  (if  requested)  cards  for  the  rectangul 
grid  work  shown. 


® 


i+W+1  i +W+2 
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USER  GENERATED  INPUT 


a.  Data  Deck  (2  cards  required) 


First  Card 

i 

w 

(18) 

No.  cells  in  x-di recti  on 

2 

L 

(18) 

No.  cells  in  y-di recti  on 

3 

AX 

(E8.0) 

Length  of  cell  in  x-direction 

4 

Ay 

(E8.0) 

Length  of  cell  in  y-di recti  on 

5 

IP 

(18) 

Permanent  constraints 

6 

0 

(E8.0) 

Material  orientation  angle  in  degrees 

Second  Card 

i 

IYO 

(18) 

SPC's  on  y = 0 

2 

1X0 

(18) 

SPC's  on  x = 0 

3 

IYL 

(18) 

SPC's  on  y = L • Ay 

4 

IXW 

(18) 

SPC's  on  x = W • Ax 

5 

I0X 

(18) 

Omit's  in  x-direction 

6 

I0Y 

(18) 

Omit's  in  y-di recti  on 

Options 

0) 

SEQGP  Options 

a. 

(b 

= 1) 

Regular  banding  (no  SEQGP  cards) 

b. 

(b 

= 2) 

Double  banding 

c. 

(b 

= 3) 

Active  banding 

c. 

(b 

= 4) 

Reverse  double  banding 

Notes 

d) 

If 

IP, 

IYO,  1X0, 

IYL,  and  IXW  are  all  zero,  G4  will  be  purged. 

(2) 

A PQUAD1  card  with  PID  = 101  must  be  included  in  the  Bulk  Data 

(3)  If  SPC's  are  generated  the  set  id  will  be  1000NX  + NY. 


i 
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NASTRAN  DATA  DECK 


ID  INPUTTST  0PT3  $ PLATE  FR0M  QUADl'S 

TIME  30 

APP  DISP 

S0L  I ,3 

ALTER  1 

PARAM  //C,N,N0P/V ,N ,TRUE=-1  $ 

INPUT,  ,G2,,G4,/C,N,3/C,N,1  $ 

EQUIV  G1 ,GE0M1/TRUE  / G2 ,GE0M2/TRUE  / G4 ,GE0M4/TRUE  $ 

ENDALTER 

CEND 

ECH0=B0TH 

TITLE=TEST  0F  UTILITY  M0DULE  INPUT 
SUBTITLE=RECT ANGULAR  PLATE  MADE  FR0M  CQUADTS 


LABEL=STATICS 

(SPC=5005) 


SIMPLE  SUPP0RTS 


REGULAR  BAND 


L0AD=1 
0UTPUT 
DISP=ALL 
BEGIN  BULK 
F0RCE  1 
MAT1  7 
PQUAD1  101 
ENDDATA 

G&D 


1 

1.0 

7 


0 

1.0 

1.0 


1.0 


0.0 


0.0 


2.0 


1.0 

4.0 


5 10.0 

CM)  02356) 


10:0 

(T2346) 


126 

d 


0.0 


JD 


0MIT ’S 


36 

@ 

© 

8 

© 

9 

© 

10 

11 

© 

12 

© 

5 6 


T 


-►SPC  SET  ID  IS  GIVEN  BY  1000  • W + L 
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USER  GENERATED  INPUT 


4.  Rectangular  Plate  made  from  TRIAl's  (a  = 4) 

INPUT  generates  GRID,  CTRIA1 , and  SPC  (if  requested)  cards  for  the  rectangular  grid 
work  shown. 


© 


i+W+1 


i+W+2 


i+W+1 


i+W+2 
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NASTRAN  DATA  DECK 


a.  Data  Deck  (2  cards  required) 


First  Card 


b. 


1 

W 

(18) 

No.  cells  in  x-di recti  on 

2 

L 

(18) 

No.  cells  in  y-di recti  on 

3 

AX 

(E8.0) 

Length  of  cell  in  x-di recti  on 

4 

Ay 

(E8.0) 

Length  of  cell  in  y-direction 

5 

IP 

(18) 

Permanent  constraints 

6 

0 

(E8.0) 

Material  orientation  angle  in  degress 

Second  Card 

1 

IYO 

(18) 

SPC's  on  y = 0 

2 

IXO 

(18) 

SPC's  on  x = 0 

3 

IYL 

(18) 

SPC's  on  y = L • Ay 

4 

IXW 

(18) 

SPC's  on  x = W • Ax 

Options 

O) 

SEQGP  Options 

a. 

(b  = 1) 

Regular  banding  (no  SEQGP  cards) 

b. 

(b  = 2) 

Double  banding 

c. 

(b  = 3) 

Active  banding 

d. 

(b  = 4) 

Reverse  double  banding 

c.  Notes 

(1)  If  IP,  IYO,  1X0,  IYL , and  1XW  are  all  zero,  G4  will  be  purged. 

(2)  A PTR1A1  card  with  PID=101  must  be  included  in  the  Bulk  Data. 

(3)  If  SPC's  are  generated  the  set  id  will  be  1000NX  + NY. 
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USER  GENERATED  INPUT 


ID  INPUTTST  0PT4  $ PLATE  FR0M  TRIAl'S 

TIME  30 

APP  DISP 

S0L  1,3 

ALTER  1 

PARAM  //C,N,N0P/V,N,TRUE=-1  $ 

INPUT,  , , , ,/Gl  ,G2 , ,G4 ,/C ,N ,4/C ,N  ,1/C ,N ,1  $ 

EQUIV  G1 ,GE0M1/TRUE  / G2 ,GE0M2/TRUE  / G4  ,GE0M4/TRUE  $ 

ENDALTER 

CEND 

ECH0=B0TH 

TITLE=TEST  0F  UTILITY  M0DULE  INPUT 

SUBTITLE=RECTANGULAR  PLATE  MADE  FROM  CTRIAl'S 

LABEL=0PTION  1 WITH  CLAMPED  SUPP0RTS 

SPC=3005 

L0AD=1 

0UTPUT 

DISP=ALL 

BEGIN  BULK 


F0RCE 

1 

1 

0 

1.0 

0.0 

0.0 

1.0 

MAT1 

7 

1.0 

1.0 

PTRIA1 

101 

7 

1.0 

7 

2.0 

7 

4.0 

ENDDATA 


3 

(246) 


5 2.0  1.0  126  0.0 

(1^(412356  >(512346") 
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NASTRAN  DATA  DECK 


5.  N-segment  string  (a  = 5,  b and  c are  not  used) 

INPUT  generates  CELAS4 , CMASS4 , and  CDAMP4  cards  for  an  N-segment  string  grounded 
at  both  ends. 
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USER  GENERATED  INPUT 


a.  Data  Card 


1 

N 

(18) 

No.  of  segments 

2 

kl 

(E8.0) 

Spring  value 

3 

k2 

(E8.0) 

Spring  value  (if  zero,  none  of  these  elements  are 
generated) 

4 

m 

(E8.0) 

Mass  value  (if  zero,  none  of  these  elements  are 
generated) 

5 

b 

(E8.0) 

Damper  values  (if  zero,  none  of  these  elements  are 
generated) 

Notes 

a) 

If  any 

of  k^,  m. 

or  b are  zero,  those  elements  will  not  be  generated 

2.6-17  (3/1/71) 


NASTRAN  DATA  DECK 


ID  INPUTT ST  0PT5  STRING 

TIME  30 

APP  DISP 

S0L  1,3 

ALTER  1 

PARAM  //C,N,N0P/V,N,TRUE=-1  $ 

INPUT,  , , , ,/ ,G2 , , ,/C ,N ,5  $ 

EQUIV  G2  ,GE0M2/TRUE  $ 

ENDALTER 

CEND 

ECH0=B0TH 

TITLE=TEST  0F  UTILITY  M0DULE  INPUT 

SUBTITLE=N-SEGMENT  STRING 

LABEL=STATICS 

L0AD=1 

0UTPUT 

DISP=ALL 

BEGIN  BULK 

L0AD  1 3 1.0  6 1.0 

ENDDATA 

7 1.0  0.0  0.0  0.0 


4 ® 
/ 


© 

-AAA- 


© 

-W- 


© 

-A AN 
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USER  GENERATED  INPUT 


6.  N-cell  Bar  (a  = 6,  b and  c are  not  used) 

INPUT  generates  GRID  and  CBAR  cards  for  an  N-cell  bar.  0MIT  cards  will  also  be 
created  if  requested. 


© © © 


• 

— m 

• 

* ( 

1 

2 

3 

4 S 

© 


N N+l 


a.  Data  Card(s) 


1 N 

2 L 

3 IP 

4 IFLG 

5 IGO 

6 M 

7 I0X 

Second  Data 

1 XI 

2 X2 

3 X3 


(18)  No.  of  cells 

(E8.0)  Length  of  bar 

(18)  Permanent  constraints 

(18)  Orientation  vector  flag 

(18)  GO  (used  only  if  IFLG  = 2) 

(18)  No.  of  right-most  grid  points  to  be  connected  to 

GP2  via  bars  with  PID  = 102 

(18)  0MIT  C0UNT 

Card  (Read  only  if  IFLG  = 1) 

(E8.0)  Orientation  vector  XI  component 

(E8.0)  Orientation  vector  X2  component 

(E8.0)  Orientation  vector  X3  component 


b.  Notes 

(1)  A PBAR  card  with  PID  = 101  is  required.  If  M / 0,  a PBAR  card  with 
PID  = 102  is  required. 

(2)  IFLG  = 2 option  does  not  work! 

(3)  Do  not  include  G4  in  alter  packet  unless  I0X  is  greater  than  0. 
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NASTRAN  DATA  DECK 


ID  INPUTTST  0PT6  BAR 

TIME  30 

APP  DISP 

S0L  1,3 

ALTER  1 

PARAM  //C,N,N0P/V,N,TRUE=-1  $ 

INPUT,  , , , ,/Gl  ,62 , , ,/C ,N  ,6  $ 

EQUIV  G1 ,GE0M1 /TRUE  / G2 ,GE0M2/TRUE  $ 

ENDALTER 

CEND 

ECH0=B0TH 

TITLE=TEST  0F  UTILITY  M0DULE  INPUT 

SUBTITLE=N-CELL  BAR 

LABEL=STATICS 

SPC=1 

L0AD=1 

0UTPUT 

SET  101=11 

D I SP=1 01 

BEGIN  BULK 


F0RCE 

1 

11 

0 

1.0 

0.0 

1.0 

MAT1 

7 

1.0 

1.0 

PBAR 

101 

7 

1.0 

2.0 

4.0 

8.0 

SPC 

1 

1 

123456 

0.0 

ENDDATA 

PARAM 

GRDPNT  6 

10 

100.0 

0 

1 

0 

0 

0 

0.0 

0.0 

1.0 

(D©®0©©®(8)(9)© 


.» *i::^ 


i 


8 9 10  11 
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USER  GENERATED  INPUT 


7.  Full  matrix  with  optional  unit  load  (a  = 7,  b and  c are  not  used) 

INPUT  generates  N scalar  points,  all  of  which  are  interconnected  giving  N(N+l)/2 
elements.  On  option,  SL0AD  cards  are  generated  for  each  CELAS4  scalar  point. 

a.  Data  Card 

1 N (18)  Order  of  problem 

2 NSL0AD  (18)  Uniform  load  Generation  Flag  o =>  do  not  generate 

SL0AD  cards 

f 0 =>  generate  SL0AD  cards 

b.  Notes 

(a)  GP1  is  altered  as  shown  in  the  example  in  order  to  run  efficiently. 

(b)  If  SL0AD  cards  are  generated  the  load  set  id  is  N. 
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NASTRAN  DATA  DECK 


ID  INPUTTST  0PT7  $ FILL  MATRIX  WITH  0PTI0NAL  UNIT  L0AD 

TIME  30 

APP  DISP 

S0L  1,3 

ALTER  1 

PARAM  //C,N,N0P/V,N,TRUE=-1  $ 

INPUT / ,62  ,G3 , ,G5/C  ,N  ,7  $ 

EQUIV  G2 .GE0M2/TRUE  / G3.GE0M3/TRUE  $ 

ALTER  4,4 

GP1  GE0M1 ,G5/GPL ,EQEXIN,GPDT ,CSTM .BGPDT ,SIL/V ,N  .LUSET/C ,N ,0/V , 

ENDALTER 

CEND 

ECH0=B0TH 

TITLE=TEST  0F  UTILITY  M0DULE  INPUT 

SUBTITLE=FULL  MATRIX  WITH  0PTI0NAL  UNIT  L0AD 

LABEL=0RDER  = 10 

L0AD=1O 

0UTPUT 

DISP=ALL 

SPCF=ALL 

0L0AD=ALL 

ELF0=ALL 

BEGIN  BULK 

ENDDATA 

10  1 


,N0GPDT  $ 
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3.1  GENERAL  DESCRIPTION  OF  RIGID  FORMATS 


The  most  general  way  of  using  NASTRAN  is  with  a user  written  Direct  Matrix  Abstraction 
Program  (DMAP).  This  procedure  permits  the  user  to  execute  a series  of  matrix  operations  of 
his  choice  along  with  any  utility  modules  or  executive  operations  that  he  may  need.  The  user 
may  even  choose  to  write  a module  of  his  own.  The  rules  governing  all  of  these  operations  are 
described  in  Section  5. 

In  order  to  relieve  the  user  from  the  necessity  of  constructing  a DMAP  sequence  for  each  of 
his  problems,  a number  of  such  sequences  have  been  included  in  NASTRAN  as  rigid  formats . A 
rigid  format  consists  of  two  parts.  The  first  part  is  a DMAP  sequence  that  is  stored  in  NASTRAN 
and  available  to  the  user  by  specifying  the  number  of  the  rigid  format  on  the  S0L  card  in  the 
Executive  Control  Deck.  The  second  part  of  a rigid  format  is  a set  of  restart  tables  that  auto- 
matically modify  the  series  of  DMAP  operations  to  account  for  any  changes  that  are  made  in  any 
part  of  the  Data  Deck  when  making  a restart,  after  having  previously  run  all,  or  a part  of  the 
problem.  Without  such  tables,  the  user  would  have  to  carefully  modify  his  DMAP  sequence  to 
account  for  the  conditions  surrounding  each  restart.  The  chances  for  error  in  making  these  modi- 
fications for  restart  are  very  great.  The  restart  tables  not  only  relieve  the  user  of  the  burden 
of  modifying  his  DMAP  sequence,  but  also  assures  him  of  a correct  and  efficient  program  execution. 

In  addition  to  the  DMAP  sequence  provided  with  each  rigid  format,  a number  of  options  are 
available,  which  are  subsets  of  each  complete  DMAP  sequence.  Subsets  are  selected  by  specifying 
the  subset  number  (zero  for  the  complete  DMAP  sequence)  along  with  the  rigid  format  number  on  the 
S0L  card  in  the  Executive  Control  Deck.  Besides  zero,  the  following  subsets  have  been  provided: 

1.  Remove  all  DMAP  instructions  associated  with  loop  control  (all  rigid  formats  except  3 
and  5) 

2.  Remove  all  DMAP  instructions  associated  with  the  mode  acceleration  method  of  data 
recovery  (rigid  formats  11  and  12). 

3.  A union  of  subsets  1 and  2. 

The  removal  of  instructions  associated  with  loop  control  assures  the  Executive  System  that  each 
module  will  only  be  executed  once,  and  that  there  is  no  possibility  of  branching  back  to  a pre- 
viously executed  module.  This  permits  the  Executive  System  to  drop  files  earlier  in  the  execution 
that  would  otherwise  have  to  be  kept  available  for  possible  looping.  The  appearance  of  the  REPT 
instruction  in  the  DMAP  sequence  indicates  the  possibility  of  looping.  The  removal  of  the  DMAP 
instructions  associated  with  the  mode  acceleration  method  of  data  recovery  allows  more  efficient 
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RIGID  FORMATS 


restarts.  The  deletion  of  operations  for  each  subset  is  controlled  by  the  restart  tables. 

If  the  user  wishes  to  modify  the  DMAP  sequence  of  a rigid  format  in  some  manner  not  provided 
for  in  the  available  subsets,  he  can  use  the  ALTER  feature  described  in  Section  2.  Typical  uses 
are  to  schedule  an  EXIT  prior  to  comoletion,  in  order  to  check  intermediate  output,  schedule  the 
printing  of  a table  or  matrix  for  diagnostic  purposes,  and  to  delete,  or  add  a functional  module 
to  the  DMAP  sequence.  Any  DMAP  instructions  that  are  added  to  a rigid  format  are  automatically 
executed  when  a restart  is  performed.  The  user  should  be  familiar  with  the  rules  for  DMAP  pro- 
gramming, as  described  in  Section  5,  prior  to  making  alterations  to  a rigid  format. 

The  following  rigid  formats  for  structural  analysis  are  currently  included  in  NASTRAN: 

1 . Static  Analysis 

2.  Static  Analysis  with  Inertia  Relief 

3.  Normal  Mode  Analysis 

4.  Static  Analysis  with  Differential  Stiffness 

5.  Buckling  Analysis 

6.  Piecewise  Linear  Analysis 

7.  Direct  Comolex  Eigenvalue  Analysis 

8.  Direct  Frequency  and  Random  Reponse 

9.  Direct  Transient  Response 

10.  Modal  Complex  Eigenvalue  Analysis 

11.  Modal  Frequency  and  Random  Response 

12.  Modal  Transient  Response 

The  following  rigid  formats  for  heat  transfer  analysis  are  included  in  NASTRAN: 

1.  Linear  Static  Analysis  (This  rigid  format  is  identical  to  the  structural 
analysis  rigid  format  for  static  analysis,  and  is  documented  in  Section  3.2.) 

2.  Nonlinear  Static  Analysis 

3.  Transient  Analysis 

3.1.1  Input  File  Processor 

The  Input  File  Processor  operates  in  the  Preface  prior  to  the  execution  of  the  DMAP  opera- 
tions in  the  rigid  format.  A complete  description  of  the  operations  in  the  Preface  is  given  in 
the  Programmer's  Manual.  The  main  interest  here  is  to  indicate  the  source  of  data  blocks  that 
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GENERAL  DESCRIPTION  OF  RIGID  FORMATS 


are  created  in  the  Preface  and  hence  appear  only  as  inputs  in  the  DMAP  sequences  of  the  rigid 
formats.  None  of  the  data  blocks  created  by  the  Input  File  Processor  are  checkpointed,  as  they 
are  always  regenerated  on  restart.  The  Input  File  Processor  is  divided  into  four  parts.  The 
first  part  (IFP1)  processes  the  Case  Control  Deck,  the  second  part  (IFP)  processes  the  Bulk  Data 
Deck,  the  third  part  (IFP3)  performs  additional  processing  of  the  bulk  data  cards  associated  with 
the  conical  shell  element,  and  the  fourth  part  (IFP4)  performs  additional  processing  of  the  bulk 
data  cards  associated  with  the  fluid  element.  The  fifth  section  IFP5  processes  data  related  to 
acoustic  cavity  analysis. 
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GENERAL  DESCRIPTION  OF  RIGID  FORMATS 


IFP1  processes  the  Case  Control  Deck  and  creates  the  Case  Control  Data  Block  (CASECC),  the 
Plot  Control  Data  Block  (PCDB),  and  the  XY-Plot  Control  Data  Block  (XYCDB).  IFP1  also  examines 
all  of  the  cards,  except  those  associated  with  plotting,  for  errors  in  format  or  use.  If  errors 
are  detected,  they  are  classed  as  either  fatal  or  warning,  and  suitable  error  messages  are  pro- 
vided. Reference  to  Section  2.3  will  assist  the  user  in  correcting  errors  in  the  Case  Control 
Deck.  If  the  error  is  fatal,  the  Executive  System  will  not  allow  the  execution  to  continue  beyond 
the  completion  of  the  Preface. 

The  Bulk  Data  Deck  is  sorted  in  the  Preface,  if  necessary,  before  the  execution  of  the 
second  part  of  the  Input  File  Processor.  IFP  checks  all  of  the  bulk  data  cards  for  errors 
according  to  the  rules  given  for  each  card  in  Section  2.4.  If  errors  are  detected,  suitable 
messages  are  provided  to  the  user.  If  the  error  is  classed  as  fatal,  the  Executive  System  will 
not  allow  the  execution  to  continue  beyond  the  completion  of  the  Preface.  IFP  creates  the  data 
blocks  that  are  input  to  the  various  parts  of  the  Geometry  Processor  (GE0M1,  GE0M2,  GE0M3  and 
GE0M4) , the  Element  Properties  Table  (EPT),  the  Material  Properties  Table  (MPT),  the  Element 
Deformation  Table  (EDT),  and  the  Direct  Input  Table  (DIT). 

The  third  part  of  the  Input  File  Processor  (IFP3)  converts  the  information  on  the  special 
conical  shell  cards  (CC0NEAX,  F0RCEAX,  M0MAX,  MPCAX,  0MITAX,  PC0NEAX,  P0INTAX , PRESAX,  RINGAX, 
SECTAX,  SPCAX,  SUPAX,  and  TEMPAX)  to  reflect  the  number  of  harmonics  specified  by  the  user  on 
the  AXIC  card.  This  converted  information  is  added  to  any  existing  information  on  data  blocks 
GE0M1 , GE0M2 , GE0M3  and  GE0M4. 

The  fourth  part  of  the  input  file  processor  (IFP4)  converts  the  information  on  the  fluid 
related  cards  (AXIF,  BDYLIST,  CFLUID2,  CFLUID3 , CFLUID4,  DMIAX,  FLSYM,  FREEPT,  FSLIST,  GRIDB , 
PRESPT,  and  RINGFL)  to  reflect  the  desired  harmonics,  boundaries,  and  matrix  input.  This  converted 
information  is  added  to  GE0M1 , GE0M2,  GE0M4,  and  MATP00L. 

The  fifth  part  of  the  input  file  processor  (IFP5)  converts  the  information  on  the  acoustic 
cavity  related  cards  (AXSL0T,  CAXIF2,  CAXIF3,  CAXIF4,  CSL0T3,  CSL0T4 , GRIDF,  GRIDS,  and  SLBDY)  to 
equivalent  structural  scalar  points,  elements,  scalar  springs  and  plotting  elements.  This  con- 
verted information  is  added  to  the  GE0M1  and  GE0M2  data  blocks. 
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3.1.2  Functional  Modules  and  Supporting  DMAP  Operations 

The  DMAP  listings  for  the  rigid  formats  currently  included  in  NASTRAN  are  presented  in 
the  following  sections.  The  mnemonics  for  the  major  functional  modules  are  circled  on  the  DMAP 
listings  for  ease  of  identification.  Each  major  functional  module  is  usually  preceded  and/or 
succeeded  by  several  supporting  DMAP  operations.  Brief  descriptions  of  the  operations  in  the  func- 
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tional  modules  are  given  for  each  of  the  rigid  formats.  The  complete  details  for  each  functional 
module  are  given  in  the  Programmer's  Manual.  Additional  information  is  also  given  in  the  Theoreti- 
cal Manual.  The  format  of  a functional  module  DMAP  instruction  is  given  in  Section  5. 

Many  of  the  executive  modules  in  the  following  list  appear  repeatedly  in  the  rigid  formats. 
Since  the  purpose  of  many  of  these  operations  in  a rigid  format  is  obvious,  they  are  frequently 
omitted  from  the  descriptions  of  the  DMAP  operations  in  the  following  sections.  More  complete 
descriptions  of  the  executive  modules  are  given  in  Section  5. 

1.  BEGIN  indicates  the  beginning  of  the  DMAP  sequence  constituting  the  rigid  format. 

2.  FILE  makes  declarations  relative  to  a particular  file. 


ABC  = TAPE  states  that  file  ABC  will  be  assigned  to  a physical  tape  if  one  is 
available. 

DEF  = APPEND  states  that  file  DEF  may  be  extended  as  the  result  of  an  internal 
loop  in  the  rigid  format. 

GHI  = SAVE  states  that  file  GHI  should  not  be  dropped  after  use  as  it  may  be 
needed  for  subsequent  executions  of  an  internal  loop. 

3.  CHKPNT  specifies  a list  of  files  to  be  written  on  the  new  problem  tape,  including  files 

that  may  have  been  purged,  either  because  they  were  not  generated  in  this  particular 

execution  or  were  explicitly  purged  with  a PURGE  statement. 

4.  LABEL  specifies  a labeled  point  in  the  sequence  of  DMAP  instructions.  Labels  are 
referenced  by  REPT,  JUMP  and  C0ND  instructions. 

5.  REPT  specifies  the  end  of  a loop.  The  variable  field  contains  the  label  name  for  the 
beginning  of  the  loop  and  the  number  of  times  the  loop  is  to  be  repeated. 

6.  JUMP  specifies  an  unconditional  transfer  to  the  label  indicated. 

7.  C0ND  specifies  a conditional  tranfer  to  the  label  indicated  based  on  the  value  of  the 

parameter  named.  The  transfer  occurs  if  the  parameter  value  is  negative. 

8.  SAVE  specifies  variable  parameter  values  that  are  to  be  saved  for  future  use. 

9.  PURGE  specifies  the  names  of  files  that  are  conditionally  dropped  based  on  the  para- 
meter named. 

10.  EQUIV  specifies  the  names  of  files  that  are  conditionally  equivalenced  based  on  the 
parameter  named. 

11.  END  indicates  the  end  of  the  DMAP  sequence  constituting  the  rigid  format  and  causes  a 
normal  termination  when  executed. 


3.1.3  Restart  Procedures 


Scheduled  exits  can  be  requested  at  any  point  in  a rigid  format  by  means  of  the  ALTER  fea- 
ture. An  exit  is  scheduled  by  inserting  the  following  cards  in  the  Executive  Control  Deck: 
ALTER  K1 

EXIT  K2 
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ENDALTER 

K1  = DMAP  statement  number  after  which  exit  will  take  place. 

K2  = Number  of  times  EXIT  instruction  will  be  skipped  before  being  executed  - default  is 
zero.  For  use  with  loops,  where  user  wishes  to  execute  the  loop  K2  times  before 
scheduling  the  exit. 

If  the  user  chooses  to  restart  the  problem  without  making  any  changes,  the  Executive  System  will 
execute  an  unmodified  restart  following  the  last  completed  checkpoint. 

Unscheduled  exits  are  usually  caused  by  errors  on  input  cards  or  errors  in  the  structural 
model  resulting  from  missing  or  inconsistent  input  data.  When  such  errors  are  detected,  an 
unscheduled  exit  is  performed  accompanied  with  the  output  of  the  applicable  user  error  messages. 
Following  the  correction  of  the  input  data  errors,  a modified  restart  can  be  performed. 

Unscheduled  exits  may  also  occur  because  of  machine  failure  or  insufficient  time  allowance. 
In  these  cases,  an  unmodified  restart  is  usually  made  following  the  last  completed  checkpoint. 

In  some  cases,  where  a portion  of  the  problem  has  been  completed,  including  the  output  for  the 
completed  portion,  a modified  restart  must  be  made  following  an  unscheduled  exit  due  to  insuffi- 
cient time  allowance.  These  situations  are  discussed  under  case  control  requirements  in  the 
sections  dealing  with  the  individual  rigid  formats. 

The  initial  execution  of  any  problem  must  be  made  with  a complete  NASTRAN  Data  Deck,  includ- 
ing all  of  the  bulk  data.  However,  all  or  part  of  the  bulk  data  may  be  assembled  from  alternate 
input  sources,  such  as  the  User's  Master  File  or  a module  written  by  the  user  to  generate  input. 
The  User's  Master  File  is  described  in  Section  2.5  and  user  generated  input  is  discussed  in 
Section  2.6. 

A New  Problem  Tape  is  constructed  only  when  checkpointing  (CHKPNT)  is  requested  in  the 
Executive  Control  Deck.  The  New  Problem  Tape  should  be  assigned  to  a physical  tape  or  other 
storage  device  that  can  be  dismounted  and  saved  at  the  conclusion  of  the  execution.  At  the 
completion  of  an  initial  execution,  the  New  Problem  Tape  contains  the  input  deck,  with  the 
bulk  data  in  sorted  form,  and  all  of  the  files  that  were  checkpointed  during  the  execution. 

For  restarts,  the  Old  Problem  Tape  is  defined  as  the  Problem  Tape  that  was  written  during 
the  previous  execution.  The  New  Problem  Tape  is  defined  as  the  Problem  Tape  written  during  the 
current  execution,  beginning  with  the  restart.  At  the  completion  of  an  unmodified  restart  the 
New  Problem  Tape  contains  the  input  deck,  with  the  bulk  data  in  sorted  form,  all  files  from  the 
Old  Problem  Tape  that  are  necessary  to  complete  the  solution,  and  all  of  the  files  checkpointed 
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during  the  current  execution.  At  the  completion  of  a modified  restart,  the  New  Problem  Tape  is 
similar,  except  the  input  deck  is  modified  according  to  the  information  submitted  for  the  restart. 

For  restarts,  the  Bulk  Data  Deck  consists  only  of  delete  cards  (see  Section  2.4)  and  new 
cards  which  the  user  wishes  to  add.  The  previous  Bulk  Data  Deck  is  read  from  the  Old  Problem 
Tape.  All  other  parts  of  the  NASTRAN  Data  Deck,  including  the  Executive  Control  Deck,  the  Case 
Control  Deck,  the  BEGIN  BULK  card  and  the  ENDDATA  card  must  be  resubmitted  even  though  no  changes 
are  made  in  the  control  decks  and  no  new  bulk  data  is  added.  In  addition,  the  RESTART  cards 
punched  during  the  previous  execution  must  be  included  in  the  Executive  Control  Deck.  When  chang- 
ing rigid  formats,  the  solution  number  (S0L)  must  be  changed  to  the  number  of  the  new  rigid  format. 

Any  changes  in  the  Case  Control  Deck  associated  with  bulk  data  selection  or  subcase  defini- 
tion, or  changes  in  the  Bulk  Data  Deck,  in  the  form  of  deletions  or  additions,  mark  the  restart  as 
being  modified.  If  no  such  changes  are  made,  the  Executive  System  performs  an  unmodified  restart 
at  the  last  completed  checkpoint.  If  only  changes  have  been  made  in  the  output  requests,  the 
restart  is  considered  unmodified.  However,  some  modules  preceeding  the  last  completed  checkpoint 
may  have  to  be  executed  in  order  to  prepare  the  output. 

For  modified  restarts,  a number  of  previously  executed  DMAP  instructions  may  have  to  be  re- 
executed,  depending  on  the  nature  of  the  modifications  made  by  the  user.  The  DMAP  instructions 
that  need  to  be  executed  in  a modified  restart  are  automatically  determined  within  the  program 
by  comparing  all  changes  made  in  Case  Control  cards  and  Bulk  Data  cards  with  the  restart  tables 
that  are  part  of  each  rigid  format.  In  addition,  if  the  previous  execution  terminated  prior  to 
completion  on  the  same  rigid  format,  all  DMAP  instructions  beyond  the  last  completed  checkpoint 
are  executed  on  restart. 

Each  rigid  format  includes  a two-dimensional  restart  table.  The  length  of  the  table  is 
equal  to  the  number  of  DMAP  instructions  in  the  rigid  format  and  the  width  of  the  table  is  arbi- 
trarily set  at  155  bit  positions.  Each  restart  table  is  subdivided  into  the  following  three 
parts : 

1.  Card  Name  Restart  Table  - Bit  Positions  1-62. 

2.  Rigid  Format  Change  Restart  Table  - Bit  Positions  63-93 

3.  File  Name  Restart  Table  - Bit  Positions  94-154. 

See,  for  example,  the  restart  tables  associated  with  Static  Analysis  in  Sections  3.2.3. 3, 

3. 2.3.4  and  3. 2. 3. 5 respectively.  Bit  positions  63-74  are  associated  with  rigid  formats  1-12 
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respectively.  Bit  positions  75-93  are  reserved  for  additional  rigid  formats.  Section  3.2.3. 1 
indicates  the  bit  positions  in  the  range  1-62  that  are  currently  used  in  the  Card  Name  Restart 
Table  for  Static  Analysis.  Section  3. 2. 3. 2 indicates  the  bit  positions  in  the  range  94-154 
that  are  currently  used  in  the  File  Name  Restart  Table  for  Static  Analysis.  Similar  tables 
exist  for  the  other  rigid  formats. 

Under  restart  conditions,  any  deletions  or  additions  to  the  Bulk  Data  Deck  cause  the  appro- 
priate bit  positions  in  the  range  1-62  of  a bit  mask  to  be  turned  on.  For  example,  if  a new  F0RCE 
card  were  introduced  into  the  Bulk  Data  Deck  on  restart  of  a problem  in  Static  Analysis,  bit  posi- 
tion 60  would  be  turned  on.  Mnemonics  in  the  Card  Name  Restart  Table  with  $ appended  are  associ- 
ated with  changes  of  conditions  in  the  Case  Control  Deck.  For  example,  SPC$  indicates  a change  in 
single-point  constraint  selection  and  would  turn  on  bit  position  10.  PL0T$  indicates  the  presence 
of  a request  for  structure  plots  and  would  turn  on  bit  position  18. 

If  the  restart  is  performed  on  a different  rigid  format  than  the  previous  exection,  the  bit 
position  associated  with  the  rigid  format  number  for  the  previous  execution  is  turned  on  in  the 
bit  mask.  For  example,  if  the  previous  execution  were  Normal  Modes  Analysis  (rigid  format  number 
3),  bit  nimber  65  in  the  mask  would  be  turned  on. 

Following  the  preparation  of  this  mask,  it  is  compared  with  the  first  two  parts  of  the 
restart  table.  Where  bit  positions  that  have  been  turned  on  in  the  mask  match  bit  positions  in 
the  restart  table  (indicated  by  the  presence  of  the  units  digit  for  the  bit  position),  the 
associated  DMAP  instruction  is  marked  for  execution.  For  example,  the  addition  of  a new  F0RCE 
card  in  Static  Analysis  (bit  position  60)  will  mark  the  first  three  DMAP  instructions  for  exec- 
tion, GP3  along  with  the  four  following  instructions , and  several  instructions  near  the  end  of 
the  DMAP  sequence,  beginning  with  SSG1 . If  only  the  load  set  number  had  been  changed  in  the  Case 
Control  Deck  (L0AD$,  bit  position  59),  GP3  and  the  four  following  instructions  would  not  have 
been  marked  for  execution. 

Examination  of  the  Rigid  Format  Change  Restart  Tables  for  Static  Analysis  indicates  that 
changing  from  Normal  Modes  Analysis  to  Static  Analysis  (bit  position  65)  only  marks  the  first 
three  instructions  and  several  instructions  associated  with  data  recovery  for  execution.  Actually 
several  other  modules  need  to  be  executed  as  a result  of  the  rigid  format  change.  These  addition- 
al modules  will  be  identified  with  the  aid  of  the  File  Name  Restart  Table. 

If  the  previous  operation  marks  modules  for  execution  requiring  files  that  will  not  be 
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generated  and  are  not  available  on  the  Old  Problem  Tape,  the  bit  positions  for  all  such  files  are 
determined,  and  reference  is  made  to  the  File  Name  Restart  Table  for  a match  to  determine  which 
DMAP  instructions  are  required  to  generate  the  missing  files.  For  example,  in  a Static  Analysis 
restart,  assume  that  the  Static  Load  Table  (SLT)  is  needed  for  restart  and  is  not  available. 

Section  3.2. 3.2  indicates  that  the  bit  position  for  this  file  is  96,  and  Section  3. 2.3.5  indicates 
that  GP3  and  the  four  following  DMAP  instructions  should  be  executed  to  generate  file  SLT.  This 
operation  may  mark  modules  for  execution  that  result  in  further  reference  to  the  File  Name  Restart 
Table  for  needed  files. 

The  restart  table  also  contains  the  information  indicating  which  DMAP  instructions  should  be 
deleted  for  particular  subsets  of  the  rigid  format.  This  information  is  arbitrarily  placed  in  the 
Card  Name  Restart  Table.  The  deletion  of  a DMAP  instruction  is  indicated  by  following  it  with  the 
symbols  $SS  with  the  affected  subset  numbers  on  the  same  line.  For  example,  near  the  end  of  the 
Card  Name  Table  for  Static  Analysis  (Section  3. 2. 3. 3),  it  is  indicated  that  the  DMAP  instructions 
C0ND,  REPT,  JUMP  and  LABEL  are  deleted  for  subsets  1 and  3. 

3.1.4  Rigid  Format  Output 

Although  most  of  the  rigid  format  output  is  optional,  some  of  the  printer  output  is  automatic. 
The  printer  output  is  designed  for  132  characters  per  line,  with  the  lines  per  page  controlled  by 
the  LINE  card  in  the  Case  Control  Deck.  The  default  is  LINE  = 50  for  11 -inch  paper.  Optional 
titles  are  printed  at  the  top  of  each  page  from  information  in  the  Case  Control  Deck.  These  titles 
may  be  defined  at  the  subcase  level.  The  pages  are  automatically  dated  and  numbered. 

The  output  from  data  recovery  and  plot  modules  is  all  optional,  and  its  selection  is  control- 
led by  cards  in  the  Case  Control  Deck.  The  details  of  making  selections  in  the  Case  Control  Deck 
are  described  in  Section  2.3  for  printer  and  punch  output,  and  in  Section  4 for  plotter  output. 
Since  the  outputs  from  the  data  recovery  and  plot  modules  vary  considerably  with  the  rigid  format, 
a list  of  available  output  is  included  in  the  section  on  the  Case  Control  Deck  for  each  rigid 
format.  Detail  information  on  the  force  and  stress  output  available  for  each  element  type  is 
given  in  Section  1.3. 

The  first  part  of  the  output  for  a NASTRAN  run  is  prepared  during  the  execution  of  the  Pre- 
face, prior  to  the  beginning  of  the  DMAP  sequence  of  the  rigid  format.  The  following  output  is 
either  automatically  or  optionally  provided  during  the  execution  of  the  Preface: 
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1.  NASTRAN  title  page  - automatic 

2.  Executive  Control  Deck  echo  - automatic 

3.  Case  Control  Deck  echo  - automatic 

4.  Unsorted  Bulk  Data  Deck  echo  - optional,  selected  in  Case  Control  Deck. 

5.  Sorted  Bulk  Data  Deck  echo  - automatic,  unless  suppressed  in  the  Case  Control  Deck. 

6.  DMAP  listing  - automatic  for  restarts,  otherwise  selected  with  DIAG  14  in  Executive  Control 
Deck,  list  of  DMAP  instructions,  including  alters,  for  subset  of  rigid  format  being 
executed. 

7.  Checkpoint  Dictionary  - automatic,  when  operating  in  checkpoint  mode.  A printed  echo 
and  the  punched  cards  are  prepared  for  additions  to  the  checkpoint  dictionary  after  the 
execution  of  each  checkpoint. 

When  making  restarts,  the  following  additional  output  is  automatically  prepared  during  the 
execution  of  the  Preface: 

1.  Asterisks  are  placed  beside  the  DMAP  statement  numbers  of  all  instructions  marked  for 
execution  by  the  Card  Name  Table  in  the  case  of  modified  restarts,  and  by  the  Rigid 
Format  Change  Table  in  the  case  of  restarts  on  different  rigid  formats. 

2.  Message  indicating  the  bit  position  activated  by  a rigid  format  change. 

3.  Table  indicating,  among  other  things,  the  card  names  and  the  associated  "packed  bit 
positions"  activated  by  modifications  in  the  NASTRAN  Data  Deck.  The  reader  is  referred 
to  the  Programmer's  Manual  for  the  interpretation  of  the  rest  of  this  table. 

4.  A list  of  files,  along  with  the  DMAP  instructions  that  were  marked  for  execution  by 
the  File  Name  Table. 

5.  List  of  files  from  the  Old  Problem  Tape,  including  purged  files,  used  to  initiate  the 
restart. 

A number  of  fatal  errors  are  detected  by  DMAP  statements  in  the  various  rigid  formats.  The 
messages  associated  with  these  errors  are  documented  in  Section  6.1.  These  messages  indicate  the 
presence  of  fatal  user  errors  that,  either  cannot  be  determined  by  the  functional  modules,  or  they 
can  be  more  effectively  detected  by  DMAP  statements  in  the  rigid  format. 

NASTRAN  diagnostic  messages  are  usually  identified  by  number  and  documented  in  Section  6.2. 
These  messages  may  be  either  program  diagnostics  or  user  diagnostics,  and  they  may  contain  infor- 
mation, warnings,  or  an  indication  of  a fatal  error.  There  are  also  a few  unnumbered,  self-explan- 
atory messages,  for  example,  the  time  that  the  execution  of  each  functional  module  begins  and  ends. 

The  Grid  Point  Singularity  Table  (GPST)  is  automatically  output  following  the  execution  of 
the  Grid  Point  Singularity  Processor  (GPSP)  if  singularities  remain  in  the  stiffness  matrix  at 
the  grid  point  level.  This  table  contains  all  possible  combinations  of  single-point  constraints, 
in  the  global  coordinate  system,  that  can  be  used  to  remove  the  singularities.  Entries  in  this 
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table  should  only  be  treated  as  warnings,  because  it  cannot  be  determined  at  the  grid  point  level 
whether  or  not  the  singularities  are  removed  by  other  means,  such  as  general  elements  or  multi- 
point constraints.  Further  information  on  this  matter  is  given  in  the  Theoretical  Manual. 

Several  items  of  output  are  discussed  in  other  sections.  Automatic  output  that  is  not  asso- 
ciated with  all  of  the  rigid  formats  is  discussed  in  the  sections  treating  the  individual  rigid 
formats.  Some  output  is  under  the  control  of  PARAM  cards.  These  items  are  discussed  in  Section 
3.1.5.  The  DIAG  card  is  used  to  control  the  printing  of  some  output.  A list  of  the  available 
output  under  DIAG  control  is  given  in  the  description  of  the  executive  control  cards  in  Section 
2.2.1. 


Any  of  the  matrices  or  tables  that  are  prepared  by  the  functional  modules  can  be  printed  by 
using  selected  utility  modules  described  in  Section  5.3.2.  These  utility  modules  can  be  scheduled 
at  any  point  in  the  rigid  format  by  using  the  ALTER  feature.  In  general,  they  should  be  scheduled 
immediately  after  the  functional  module  that  generates  the  table  or  matrix  to  be  printed.  How- 
ever, the  user  is  cautioned  to  check  the  calling  sequence  for  the  utility  module,  in  order  to  be 
certain  that  all  required  inputs  have  been  generated  prior  to  this  point. 

3.1.5  Use  of  Parameters 


Some  of  the  data  items  and  user  options  are  input  on  PARAM  cards.  Details  on  these  cards 

are  given  in  Sections  2.4  and  5. 2. 1.5.  The  following  is  a list  of  parameter  names  (field  2 of 

the  PARAM  card)  that  are  available  to  the  user: 

1.  GRDPNT  - optional  in  all  rigid  formats.  A positive  integer  value  of  this  parameter  will 
cause  the  Grid  Point  Weight  Generator  to  be  executed.  The  value  of  the  integer  indicates 
the  grid  point  to  be  used  as  a reference  point.  If  the  integer  is  zero  or  is  not  a 
defined  grid  point,  the  reference  point  is  taken  as  the  origin  of  the  basic  coordinate 
system.  All  fluid  related  masses  are  ignored.  The  following  weight  and  balance  informa- 
tion is  automatically  printed  following  the  execution  of  the  Grid  Point  Weight  Generator. 

I 

(1)  Reference  point. 

| 

(2)  Rigid  body  mass  matrix  [MO]  relative  to  the  reference  point  in  the  basic  coordin- 

I ate  system. 

(3)  Transformation  matrix  [S]  from  basic  coordinate  system  to  principal  mass  axes. 

(4)  Principal  masses  and  associated  centers  of  gravity. 

(5)  Inertia  matrix  I(S)  about  the  center  of  gravity  relative  to  the  principal  mass 
axes . 

(6)  Inertia  matrix  I (Q ) about  the  center  of  gravity  relative  to  the  principal  inertia 
axes . 


I 


3.1-10  (9/1/70) 


GENERAL  DESCRIPTION  OF  RIGID  FORMATS 


2.  WTMASS  - optional  in  all  rigid  formats.  The  terms  of  the  structural  mass  matrix  are 
multiplied  by  the  real  value  of  this  parameter  when  they  are  generated  in  SMA2.  Not 
recommended  for  use  in  hydroelastic  problems. 

3.  IRES  - optional  in  all  statics  problems  (rigid  formats  1,  2,  4,  5 and  6).  A positive 
integer  value  of  this  parameter  will  cause  the  printing  of  the  residual  vectors  following 
each  execution  of  SSG3. 

4.  LFREQ  and  LFREQ  - required  in  all  modal  formulations  of  dynamics  problems  (rigid  formats 
10,  11  and  12)  unless  LM0DES  is  used.  The  real  values  of  these  parameters  give  the 
frequency  range  (LFREQ  is  lower  limit  and  HFREQ  is  upper  limit)  of  the  modes  to  be  used 
in  the  modal  formulation. 

5.  LM0DES  - required  in  all  modal  formulations  of  dynamics  problems  (rigid  formats  10,  11 
and  12)  unless  LFREQ  and  HFREQ  are  used.  The  integer  value  of  this  parameter  is  the 
number  of  lowest  modes  to  be  used  in  the  modal  formulation. 

6.  G - optional  in  the  direct  formulation  of  all  dynamics  problems  (rigid  formats  7,  8 and 
9).  The  real  value  of  this  parameter  is  used  as  a uniform  structural  damping  coefficient 
in  the  direct  formulation  of  dynamics  problems.  Not  recommended  for  use  in  hydroelastic 
problems . 

7.  W3  and  W4  - optional  in  the  direct  formulation  of  transient  response  problems.  The 
real  values  (radians/unit  time)  of  these  parameters  are  used  as  pivotal  frequencies 
for  uniform  structural  damping  and  element  structural  damping  respecti vely.  The 
parameter  W3  should  not  be  used  for  hydroelastic  problems. 

8.  M0DACC  - optional  in  the  modal  formulation  of  frequency  response  and  transient  response 
problems.  A positive  integer  value  of  this  parameter  causes  the  Dynamic  Data  Recovery 
module  to  use  the  mode  acceleration  method.  Not  recommended  for  use  in  hydroelastic 
problems . 

9.  C0UPMASS  - optional  in  all  rigid  formats.  A positive  integer  value  of  this  parameter 
will  cause  the  generation  of  coupled  mass  matrices  rather  than  lumped  mass  matrices  for 
all  bar  elements,  rod  elements,  and  plate  elements  that  include  bending  stiffness.  This 
option  applies  to  both  structural  and  nonstructural  mass  for  the  following  elements: 

BAR,  C0NR0D,  QUAD1 , QUAD2 , R0D,  TRIA1 , TRIA2,  TUBE.  Since  structural  mass  is  not  defined 
for  the  following  list  of  elements,  the  option  applies  only  to  the  nonstructural  mass: 
QDPLT,  TRBSC,  TRPLT.  A negative  value  causes  the  generation  of  lumped  mass  matrices 
(translational  components  only)  for  all  the  above  elements.  (This  is  the  default).  A 
zero  value  activates  the  following  parameters  described  under  10. 

10.  CPBAR,  CPR0D,  CPQUAD1 , CPQUAD2 , CPTRIA1  , CPTRIA2 , CPTUBE,  CPQDPLT,  CPTRPLT,  CPTRBSC  — 
optional  in  all  rigid  formats.  These  parameters  are  active  only  if  C0UPMASS=O.  A 
positive  value  will  cause  the  generation  of  coupled  mass  matrices  for  all  elements  of 
that  particular  type  as  shown  by  the  following  table: 


Parameter 


Element  Types 


CPBAR 

CPR0D 

CPQUAD1 

CPQUAD2 

CPTRIA1 

CPTRIA2 

CPTUBE 

CPQDPLT 

CPTRPLT 

CPTRBSC 


QUAD1 

QUAD2 

TRIA1 

TRIA2 

TUBE 

QDPLT 

TRPLT 

TRBSC 


BAR 


R0D,  C0NR0D 


A negative  value  (the  default)  for  these  parameters  will  cause  the  generation  of  the 
lumped  mass  matrices  (translational  components  only)  for  these  element  types. 
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11.  DEC0M0PT  - optional  for  frequency  response  problems.  The  integer  value  of  this 
parameter  is  used  to  control  the  type  of  arithmetic  used  in  the  decomposition  of  the 
dynamic  equations.  A value  of  1 (default)  means  that  double  precision,  complex 
arithmetic  with  partial  pivoting  will  be  used.  A value  of  2 means  that  double 
precision,  complex  arithmetic  without  pivoting  will  be  used.  A value  of  4 means 
that  single  precision,  complex  arithmetic  without  pivoting  will  be  used. 

12.  MAXIT  - optional  in  nonlinear  static  heat  transfer  analysis.  The  integer  value  of  this 
parameter  limits  the  maximum  number  of  iterations.  The  default  value  is  4 iterations. 

13.  EPSHT  - optional  in  nonlinear  static  heat  transfer  analysis.  The  real  value  of  this 
parameter  is  used  to  test  the  convergence  of  the  nonlinear  heat  transfer  solution 
(see  Section  8.4.1  of  the  Theoretical  Manual).  The  default  value  is  .001. 

14.  TABS  - optional  in  nonlinear  static  and  transient  heat  transfer  analysis.  The  real 
value  of  this  parameter  is  the  absolute  reference  temperature.  The  default  value 
is  0.0. 

15.  SIGMA  - optional  in  nonlinear  static  and  transient  heat  transfer  analysis.  The  real 
value  of  this  parameter  is  the  Stefan-Bol tzmann  constant.  The  default  value  is  0.0. 

16.  BETA  - optional  in  transient  heat  transfer  analysis.  The  real  value  of  this  parameter 
is  used  as  a factor  in  the  integration  algorithm  (see  Section  8.4.2  of  the  Theoretical 
Manual).  The  default  value  is  0.55. 

17.  RADLIN  - optional  in  transient  heat  transfer  analysis.  A positive  integer  value  of 
this  parameter  causes  some  of  the  radiation  effects  to  be  linearized  (see  Equation  2, 
Section  8.4.2  of  the  Theoretical  Manual).  The  default  value  is  -1. 
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3.2  STATIC  ANALYSIS 


3.2.1  DMAP  Sequence  for  Static  Analysis 

RIGID  FORMAT  DMAP  LISTING 
StRlES  Ml 

RIGID  FORMAT  1 

NASTRAN  SC'JRCE  PROGRAM  COMPILATION 
DMAP-9MAP  INSTRUCTION 
NO. 


I BEGIN 

NO. 1 STATIC  ANALYSIS  - SERIES  Ml  S 

2 FILS 

lll=tape  t 

3 FILS 

0G= APPEND/ PGG=APPEND/UGV =APP END/ GM= SAVE/ KNN= SAVE  * 

4 (GPl 3 

GE0VlfGrC^2./GPL»EQEXINt GPDT,C$TM, BGPDT, S IL/V , Nt LUSFT/  C,  N, 
12  3/V  t N tNOGQOT  s 

5 SAVE 

LUSFT  $ 

6 CHRP NT 

GPL  » LQEX  IN  > GPOT t CSTMf  BGPOT, SIL  S> 

7 CIED 

GrOM2  f EC F X I N /F C T S 

3 CHKPNT 

ECT  $ 

9 PIT  $ FT 

PCD B, EG EX  IN, EC T /PL TSETX, PLTPAR ,GP SETS, ELSE TS/V,N,N SIL/  V,N, 

JUMPPLOT  $ 

10  SAVE 

NSI L, JUNPPLCT  $ 

11  PRTMSG 

PLT  SET  X/ / t 

12  SETVAL 

//VtNfPLTFLG/CtNti/VfNt PFIL2/C, Nf 0 $ 

13  SAVE 

PLTFLGtPFTLE  $ 

14  CCND 

PI, JUMPPLOT  $ 

15  CPinQ 

PLTPAR  fGPSET S, EL  SET S , CAS FCC t BGPOT , EQEXIN, SIL,  ,/PLJTXl/  V,N, 
MSIL/V, N,LLSFT/V,N, JUMPPLOT/ V,N, PL TF LG/ V,N,PFILE  S 

16  SAVE 

jumpplot,pltflg,pfile  $ 

17  PR T MSG 

PLOTX 1 / / * 

18  LABEL 

PI  $ 

19  CHKPNT 

PLTPAR  ,GPSFTSt£LSETS  S 

20  (GP3 

GFQM3,  ECEXIN,GECM2/SLT,GPTT/C,N-t  12  3/ V,  N,  NOGR  AV/C  r*-,  123  $ 

21  SAVE 

NOGRAV  f 

22  PARAM 

//CtNtANC/VfNt  SKPMGG/Vt  N t NOGRAV/Vt  Y , GRDPNT  $ 

23  PURGE 

MGG/SKPNGG  S 

24  CHKPNT 

SLT,GPTT,MCG  * 
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KIGIO  FORMAT 
SERIES  Mi 

OMAP  LISTING 

RIGID  FORMAT 

1 

N A S T R A N SriPfF  PROGRAM  COMPILATION 
OMAP~C*AP  INSTRUCT  I ^ 

NC« 


25  (j  a l , j 

,EC  T,FFT,Rro0T,SIL,GPTTtCSTM/fcST,  , GE I , ECPT , GPfT/ V , N* LU$ ET/  CtN, 
123/VtN  tNiC?IMp/CfNtO/VfMt  NOG  EM.  / V » N?GENEL  * 

26  SAV  F 

NCSIRP*  AfCENLtGFNEL  $ 

27  °AKAM 

//C  VN t ANC/V tN,NCELMT/Vf Nf NOGENL/Vt Nf  NOS  I MD  % 

28  CCND 

E P KCP  4 tNCFL^T  ♦ 

29  PLPGE 

GPST/NCSIRP /OCP'T/GENEL  4 

3 0 CHKPNT 

ESTtECFTfCPrTfCEIfGPS:,OGPST  * 

31  CCND 

LRLi^CSIRP  t 

32  cfo  D 

CSTR,MpTfFCPT,GDCT,  DIT/KGGX, , GPST /V ,N , NOGENL/V, N ? N0K4GG/  V,  Y, 
OPTION  « 

33  CHKPNT 

GPSTfKGGX  * 

34  CCND 

LPL1,SKP^CG  4 

35  (j^A22> 

C STM, MPT , ECPTfGPCTtDIT/MGGt /V, Y*  WT  MA SS= 1 • 0/ V * N f NOMGG/V »Nt NOB GO/ 
V » Y fCrUPMAS^/V*Y  tC°MAR/V  t Y, CPR  OD/V  » Y *C  D0U ADI /V»  Y * f P QUA 02/  V, 

Y,CPTP  T Al/V tY ,CPTRI A2/V,Y,CPTUBE/V  t YfCPOOPLT/VfYf C P TR&LT/  V,  Y, 
CPTRO^C  t 

36  SAVE 

N JMGG  * 

37  CHKPNT 

MGG  S 

38  CCND 

LBLlfGRCPN'T  $ 

35  CCND 

E c R OR  2 » NC  MG  C * 

40  CGPWfO 

BGPDTf CSTv, ECEXIN, MGG/OGPWG/V,  Y, GR DPNT= ~ l / V, Y,WTMA SS  4 

41  OFP 

OGPWGt  * tt»//V»NtCARDNO  $ 

<♦2  SAVE 

CARONP  4 

43  LABEL 

LBL1  « 

44  EOUIV 

KGGXt KGC/NCGENL  4 

45  CHKPNT 

K G G 4 

46  CCND 

LBLllAtNCGEM  4 

47  Q*0 

GE  I , KGGX/KGG/V  , N , L'JSET  / V , Nf  NOGENL/ V,  N,  NOS  IMP  4 

48  CHKPNT 

K GG  4 
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RIGID  FORMAT  OMAP  LISTING 
SERIES  Ml 

RIGID  FORMAT  1 

N A S T R A N SCLRCE  PROGRAM  COMPILATION 
DMAP-DMAP  INSTRUCTION 
NO. 


49  LABEL 

LPL11A  i 

5 0 PAR  A V 

//C ,N, MPY/V,N,NSKIP/C ,N,0/C,N,0  4 

51  JUMP 

52  LABEL 

LBLll  4 s — “v 

( Top  of  DMAP  Loop 

LBLll  S V J 

53  OED 

CAS ECC  ,GCCM4,FQEXIN,SIL»GPDT/RG,YS,USST,/V,N,lUSET/V,N,MPCEl/ 
V,N,MPCF2/V,N, SINGL£/V,N,CMI t/v,N, P FACT/ V,N,NSKI P/V,N, RE PEAT/ 
V,N,NOS£T/V,N,NOL/V,N,NnA  $ 

54  SAVE 

MPCFl, MPCF2, SINGLE, OMIT, REACT, NSK I P, RE  PEAT, NO  SET, NOL.NOA  4 

55  CONO 

ERPQR3 *NCL  4 

56  PAR AM 

//C ,N, AND/ V,N,NOSR/V, N,S INGLE/ V,N, REACT  4 

57  PURGF 

KRR,KLR,CP,CM/REACT/GM/MPCFl/GO,KOO,LOn,UOO,PCi,UDOV,RUOV/QMIT/ 
P$,KFS,KSS/S INGLE/QG/NOSR  4 

58  FGUIV 

KGG , KT  N/ M3CF 1 4 

59  CHKPNT 

KRR , KL R , OR  ,DM,GM,GO,KOO,LOO,UOn,PO,UOOV,QG,PS,KFS,KSS,USET,RG, 
YS , RUC V , KNN  4 

60  CONO 

LBL4,G5NE  L 4 

6i  (3psQ 

GPL ,GP ST  ,L SET, SI L/QGPST  4 

62  OF  P 

OGPST ,,,,,// V, N , CAR ONO  4 

63  SAVE 

CARDNG  4 

64  LABEL 

LBL4  4 

65  COND 

LRL2.MPCF2  4 

66  CmceO 

USET,RG/GM  4 

67  CHKPNT  GM  $ 


68  CMC£P 

U S E 1 9 G ^ t K C G » » » / K NftJ 999  5 

69  CHKPNT 

K NN  $ 

70  LABEL 

LBL2  * 

71  ECOIV 

KNN,KFF/S  INGLE  $ 

72  CHKPNT  KFF  4 
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RIGID  FORMAT  DM AP  LISTING 
SERIES  MI 

RIGID  FORMAT  I 

NASTPAN  S T U R C E PROGRAM  COMPILATION 
DMAP-DMAP  IK'STPUCTICN 


NO, 

73 

CHND 

LR  L 3 , S I N G L G ft 

74 

C 

USET, KNN  , , ,/KFF, KFS,KSS, , , S 

75 

CHKPNT 

KFStKSStKFF  5 

76 

LABEL 

LBL3  $ 

77 

EOUI  V 

KFF  fKAA/C^IT  ft 

78 

CHKPNT 

K A A $ 

79 

CUND 

LRL  5, C MIT  ft 

80 

Gm~p'D 

USE  T,  KFF  , , ,/GO,  KAA  , KOO,  LOO,UOO , , , , , ft 

81 

CHKPNT 

nO,KAA,KCC,LCr,UCO  ft 

82 

LABEL 

LBL5  ft 

83 

EQUI  V 

KAA  ,KLL/RC ACT  ft 

84 

CHKPNT 

KLL  ft 

85 

COND 

LBL6, REACT  ft 

86 

(pbmgI) 

USET , K A A ,/KLL, KLR,KRP, , , ft 

87 

CHKPNT 

KLL,Kl P , KPR  ft 

88 

LABEL 

LRL  6 ft 

89 

(RBMGj) 

KLL/LL  L , LLL  ft 

90 

CHKPNT 

ULL,LLL  1 

91 

COND 

LBL7, REACT  ft 

92 

CgBMGj) 

LLL,ULL  ,KLR,KRR/DM  ft 

93 

CHKPNT 

DM  ft 

94 

LABEL 

L9L 7 ft 

95 

CsSGp 

SLT,BGPDT,CSTMfSIL,EST,MPT,GPTT ,EDT , MGG, CASECC, □ l T / PG/V , N, 
LUSET/V,N ,NSKT P/V,Y, OPTION  ft 

96 

CHKPNT 

PG  ft 

97 

FQUI  V 

PG,PL/NCSST  ft 

98 

CHKPNT 

PL  ft 
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RIGID  FORMAT  DM AP  LISTING 
SERIES  Ml 

R IGID  FORMAT  1 

N A S T R A N S C U R C £ PROGRAM  COMPILATION 
DM AP- DMA P IMSTRUCTI ON 
NO. 


99  COND 

LRUO.NCSET  t 

100  (JSG 

USFT,GK  ,’VS,KFS,GO,DH,PG/QR,PO,  PS,  Dl  * 

101  CHKPNT 

QRt  POf  P $ » PL  $ 

102  LABCL 

LBLIO  $ 

103  (JSG 3^) 

LLL,ULL,KLL,PL, LCOtUOD,  KQO, PO/ UL V , 1J00V , PUL  V, RUOV/V , N , DM  I T/  V,Y, 
IBES=-1/V,N,NSK IP/V,N,FPSI  $ 

104  SA  VC 

F.PSI  $ 

105  CHKPNT 

Ul_V,iJCCV  ,PULV,  RUOV  $ 

106  CCND 

l RL  9* IflfcS  t 

107  MATGPR 

GPLfUSCT  ,SIL,PULV//C*N,L  % 

103  MAT  GPR 

GPL,USCT,SIL,SUOV//C,N,0  « 

109  LABEL 

LBL  9 t 

1 10  (JD*  P) 

USST,PG,LLV,UOOV,YS,GO,GM,PS,KFS,KSS,QR/UGV,PGG, OG/ V , N, NSK IP/ 
C,N, STATICS  1 

111  CHKPNT 

UGV , P GG  $ 

112  CUND 

LSL8, REPEAT  * 

113  RFPT 

114  JUMP 

LRLllflCC  t 

( Bottom  of  DMAP  Loop  ) 

FPRORl  % v y 

115  PAQAM 

//C fN ,NrT/V,N,TE$T/Vf N, REPEAT  $ 

116  CCND 

ERR  OP  5 * T ES  T T 

117  LABEL 

LBL  8 t 

118  CHKPNT 

QG  $ 

119  CJdrT) 

CAStC C tCSTMfMPTfDITtEQEXINtSILfGPTTf SDTtBGPDTfPGGt QGfUGVtESTt / 
0PG1, OOGlt OUGVltOESlt OFF 1, PUGV1/C, N, STATICS  $ 

120  OFP 

OUGVltQPGl ,OCG ltOCFlfOESl ,// V, N, CAR DNO/V, Y , OPTION  $ 

121  SA VF 

CARDNO  * 

122  CCND 

P2,JUMPPL0T  % 

123  CpLoQ 

PL  T P AP  f GPSET  St ELSETSfC ASECC  t BGPDT , EQEXINt  S IL  t PUGVl  , / PL0TX2 / 
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RIGID  FORMAT  DM  AP  LISTING 
SERIES  Ml 

RIGID  FORMAT  1 

NASTRAN  SOURCE  PROGRAM  compilation 
DMAP-DMAP  INSTRUCTION 


NO. 

V,N,NSIL/V,N,LUSET/V, 

N, JUMPPLDT/ V,N,PLTFLG/V,N,PFI LE 

124 

SAVE 

pfil?  $ 

125 

PRTMSG 

PL0TX2//  t 

126 

LABEL 

P2  $ 

127 

JUMP 

FINIS  $ 

128 

LABEL 

FRR0R1  t 

129 

prtpar* 

//C,N,-1/C,N,ST  ATICS 

* 

130 

LABEL 

FRP0R2  $ 

131 

PRTRAPM 

//C,N, -2/C, N, STATICS 

* 

132 

LABEL 

rPR0R3  t 

133 

PRTPARM 

//C,N,-3/C,N, STATICS 

134 

LABEL 

FRP0K4  ■$ 

135 

PR  TP ARM 

//C  »N , — 4/C  tNfSTATICS 

i 

136 

LABEL 

FRR0R5  % 

13  7 

P R TP AR  m 

//C,\ ,-5/C  fM, STATICS 

* 

158 

LABEL 

FINIS  % 

139 

END 

* 
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3.2.2  Description  of  DMAP  Operations  for  Static  Analysis 

4.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations, 
and  tables  for  relating  internal  and  external  grid  point  numbers. 

7.  GP2  generates  Element  Connection  Table  with  internal  indices . 

9.  PLTSET  transforms  user  input  into  a form  used  to  drive  structure  plotter. 

11.  PRTMSG  prints  error  messages  associated  with  structure  plotter. 

14.  Go  to  DMAP  No.  18  if  no  undeformed  structure  plot  request. 

15.  PL0T  generates  all  requested  undeformed  structure  plots. 

17.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

20.  GP3  generates  Static  Loads  Table  and  Grid  Point  Temperature  Table. 

25.  TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

28.  Go  to  DMAP  No.  134  and  print  error  message  if  no  elements  have  been  defined. 

31.  Go  to  DMAP  No.  43  if  there  are  no  structural  elements. 

32.  SMA1  generates  stiffness  matrix  [K*  ] and  Grid  Point  Singularity  Table. 

34.  Go  to  DMAP  No.  43  if  no  gravity  loads  and  no  weight  and  balance  request. 

35.  SMA2  generates  mass  matrix  [Mgg], 

38.  Go  to  DMAP  No.  43  if  no  weight  and  balance  request. 

39.  Go  to  DMAP  No.  130  and  print  error  message  if  no  mass  matrix  exists. 

40.  GPWG  generates  weight  and  balance  information. 

41.  0FP  formats  weight  and  balance  information  and  places  it  on  the  system  output  file  for 
printi  ng . 

44.  Equivalence  [K*g]  to  [Kgg]  it  no  general  elements. 

46.  Go  to  DMAP  No.  49  if  no  general  elements. 

47.  SMA3  adds  general  elements  to  [K*g]  to  obtain  stiffness  matrix  [Kgg]. 

51.  Go  to  next  DMAP  instruction  if  cold  start  or  modified  restart.  LBL11  will  be  altered  by 
the  Executive  System  to  the  proper  location  inside  the  loop  for  unmodified  restarts  within 
the  loop. 

52.  Beginning  of  Loop  for  additional  constraint  sets. 

53.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET),  forms  multipoint 

constraint  equations  [R  ]{u  } = 0 and  forms  enforced  displacement  vector  {Y  }. 

9 g s 

55.  Go  to  DMAP  No.  132  and  print  error  message  if  no  independent  degrees  of  freedom  are  defined. 
58.  Equivalence  [K  ] to  [K  ] if  no  multipoint  constraints. 

60.  Go  to  DMAP  No.  64  if  general  elements  present. 
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61.  GPSP  determines  if  possible  grid  point  singularities  remain. 


62.  0FP  formats  the  table  of  possible  grid  point  singularities  and  places  it  on  the  system  output 
file  for  printing. 

65.  Go  to  DMAP  No.  70  if  MCE1  and  MCE2  have  already  been  executed  for  current  set  of  multipoint 
constrai nts . 

66.  MCE!  partitions  multipoint  constraint  equations  [Rg]  = [Rm  j Rn]  and  solves  for  multipoint 

constraint  transformation  matrix  [G  ] = -[R  ]”"*[R  ] . 


68.  MCE2  partitions  stiffness  matrix 


[Kgg]  = 


. Sun  I ^nm 


71. 


and  performs  matrix  reduction 

[Knn]  = [Knn]  + [GI][Kmn]  + [Kin]tGm]  + [Gm][1W[Gm] 
Equivalence  [Knp]  to  [K^]  if  no  single-point  constraints. 


73.  Go  to  DMAP  No.  76  if  no  single-point  constraints. 

74.  SCE1  partitions  out  single-point  constraints 


txj  = 


K 


f+- 


_Nsf  I Kss_ 

77.  Equivalence  [K^J  to  [K  1 if  no  omitted  coordinates 
tt  aa 

79.  Go  to  DMAP  No.  82  if  no  omitted  coordinates. 

80.  SMP1  partitions  constrained  stiffness  matrix 


[Kff]  = 


^a_|_Kao_ 

K~  I K, 


L.  oa 


00-1 


solves  for  transformation  matrix  [G  ] = -[K  ]”^[K  ] 

o oo  oa 

and  performs  matrix  reduction  [K  ] = [K  ] + [k]L][G  ] 

aa  aa  oa  o 

83.  Equivalence  [K  ] to  [K00]  if  no  free-body  supports. 

aa  ic  a, 

85.  Go  to  DMAP  No.  88  if  no  free-body  supports. 

86.  RBMG1  partitions  out-free  body  supports 

~K 


^ = 


n j "ir 


K, 


rr 
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89.  RBMG2  decomposes  constrained  stiffness  matrix  [K^]  = [L^][U^]  . 

91.  Go  to  DMAP  No.  94  if  no  free-body  supports. 

92.  RBHG3  forms  rigid  body  transformation  matrix 

[D]  = [K)»r] 

calculates  rigid  body  check  matrix 

[X]  = [Krr]  + [Kjr][D]  , 

and  calculates  rigid  body  error  ratio 


95.  SSG1  generates  static  load  vectors  {Pg } . 

97.  Equivalence  {P  J to  {P0}  if  no  constraints  applied. 
9 * 

100.  SSG2  applies  constraints  to  static  load  vectors 

P_ 


<y 


<Pn}  = {Pn}  + KW  * 


{Pn} 


{Pf>  = (Pf}  - EKfs]{Ys>  , 


{pf} 


{pa>  = fpa}  + [g;hp0>  . 


{Pa} 


and  calculates  determinate  forces  of  reaction  {q  } = -{P  } - [D  ] {P. } . 
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RIGID  FORMATS 


103.  SSG3  solves  for  displacements  of  independent  coordinates 

= * 

solves  for  displacements  of  omitted  coordinates 

<“?  ■ • 

calculates  residual  vector  (RULV)  and  residual  vector  error  ratio  for  independent  coordinates 


wt)  - (P,)  - , 

and  calculates  residual  vector  (RU0V)  and  residual  vector  error  ratio  for  omitted  coordinates 


{6P  } = {P>  - [K  l(u°} 

o o ooJ  o 


e 


o 


{u[H<SP  } 
0 0 

{pZ>{u°} 

O 0 


106.  Go  to  DMAP  No.  109  if  residual  vectors  are  not  to  be  printed. 

107.  MATGPR  prints  the  residual  vector  for  independent  coordinates  (RULV) 

108.  MATGPR  prints  the  residual  vector  for  omitted  coordinates  (RU0V). 
110.  SDR1  recovers  dependent  displacements 

-1  -v-  v ■ ty v * («;>  • 

( ur  ; 


V 


V = [U{un} 


= V 


and  recovers  single-point  forces  of  constraint 

<v  ■ -tps>  * [KTfs)<Uf>«  cwi<y- 

112.  Go  to  DMAP  No.  117  if  all  constraint  sets  have  been  processed. 

113.  Go  to  DMAP  No.  52  if  additional  sets  of  constraints  need  to  be  processed. 

114.  Go  to  DMAP  No.  128  and  print  error  message  if  number  of  loops  exceeds  100. 

116.  Go  to  DMAP  No.  136  and  print  error  message  if  multiple  boundary  conditions  are  attempted  with 

improper  subset. 
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119.  SDR2  calculates  element  forces  and  stresses  (0EF1,  0ES1)  and  prepares  load  vectors,  displace- 
ment vectors  and  single-point  forces  of  constraint  for  output  (0PG1,  0UGV1 , PUGV1 , 0QG1). 

120.  0FP  formats  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for  printing. 

122.  Go  to  DMAP  No.  126  if  no  deformed  structure  plots  are  requested. 

123.  PL0T  generates  all  requested  deformed  structure  plots. 

125.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  deformed  plot  generated. 

127.  Go  to  DMAP  No.  138  and  make  normal  exit. 


129. 

131. 

133. 

135. 

137. 


STATIC  ANALYSIS 

STATIC  ANALYSIS 
TI0NS . 

STATIC  ANALYSIS 
STATIC  ANALYSIS 
STATIC  ANALYSIS 


ERR0R  MESSAGE  N0.  1 - ATTEMPT  T0  EXECUTE  M0RE  THAN  100  L00PS. 

ERR0R  MESSAGE  N0.  2 - MASS  MATRIX  REQUIRED  F0R  WEIGHT  AND  BALANCE  CALCULA- 

ERR0R  MESSAGE  N0.  3 - N0  INDEPENDENT  DEGREES  0F  FREED0M  HAVE  BEEN  DEFINED. 

ERR0R  MESSAGE  N0.  4 - N0  ELEMENTS  HAVE  BEEN  DEFINED. 

ERR0R  MESSAGE  N0.  5 - A L00PING  PR0BLEM  RUN  0N  N0N-L00PING  SUBSET. 
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3.2.3  Restart  Tables 

for  Static  Analysis 

3. 2. 3.1  Bit 

Positions 

for  Card  Name  Restart  Tal 

Card  Name 

Bit  Pos. 

Card  Name 

ADUM  1 

1 

Ckuu 

AUUM2 

I 

CSHEAR 

ADUM3 

l 

CTETRA 

ADUM4 

1 

CTOKORG 

AUUM^ 

L 

CTRAPRG 

ADUM6 

l 

CTRBSC 

AUUM7 

L 

CTRl A1 

ADUM8 

l 

CTRI A2 

ADUM9 

I 

CTRL ARG 

AXIC 

I 

CTRMEM 

AX  1 F 

I 

CTKPLT 

CELA5I 

I 

LTUBE 

CELAS2 

I 

CTwIST 

CELAS3 

I 

L WEDGE 

CELAS4 

1 

PBAR 

CMASS1 

I 

PCUNEAX 

V.MASS2 

1 

PDUM1 

C.MA!>:>3 

1 

PDUM2 

LMASSA 

l 

PDUM3 

CUROIC 

1 

PDUM4 

COROIR 

I 

POUM5 

CORJ1S 

i 

PDUM6 

CURD2C 

l 

PDUM7 

C0K02R 

I 

PDUM8 

CURD2S 

I 

PDUM9 

oRDSET 

l 

PHBUY 

OHIO 

1 

PUDMEM 

GR  l DB 

i 

PgOMEMl 

PUINTAX 

1 

PQDMfcM  2 

RINGAX 

I 

PUUrtEi-13 

RlNGFL 

1 

PODPLT 

5ECTAX 

I 

pguAOi 

SEQGP 

I 

P0UAJ2 

PG  I N T 

I 

PROD 

BARUR 

2 

PSHEAR 

C8AR 

2 

PTCRDRG 

CCONEAX 

2 

PTRBSC 

CDUM1 

2 

P TR I A 1 

CDUM2 

2 

PTRIA2 

CDUM3 

2 

PTRMEM 

COUM4 

2 

PTRPLT 

CDUM5 

2 

PTUBE 

CDUMo 

2 

PTWIST 

CDUM  7 

2 

GENEL 

CDUM8 

2 

CUNM1 

CDUM9 

2 

C0NM2 

CH8DY 

2 

PELAS 

CHEXA1 

2 

PMASS 

CHEXA2 

2 

MAT  1 

CONROD 

2 

MAT2 

CQDMEM 

2 

MAT3 

CQ0MEM1 

2 

MAT4 

CQDMEM2 

2 

MAT5 

CQDMEM3 

2 

MATT1 

CQDPLT 

2 

MATT2 

CUUAl)  i 

2 

MATT  3 

CQOAD2 

2 

MAT  T4 

e 


Bit  Pos. 

Card  Name 

Bit 

2 

MATT5 

8 

2 

r ABLtM 1 

8 

2 

TABLEM2 

8 

2 

TABLEM3 

8 

2 

T ABLEM4 

8 

2 

T EMPMT  $ 

8 

2 

TEMPMXS 

8 

2 

AXISYM  i 

9 

2 

MPC 

9 

2 

MPCADD 

9 

2 

MPC  AX 

9 

2 

MPC  S 

9 

2 

SPC 

10 

2 

SPC1 

10 

3 

SPCADD 

10 

3 

bPCAX 

10 

3 

SPCS 

10 

3 

ASET 

11 

3 

ASETl 

11 

3 

umi  r 

11 

3 

UMIT1 

11 

3 

UMITAX 

11 

3 

SUPAX 

12 

3 

SUPURT 

12 

3 

TEMP 

13 

3 

TEMPAX 

13 

3 

TEMPO 

13 

3 

TEMPP1 

13 

3 

F EMPP2 

13 

3 

TEMPP3 

13 

3 

TEMPRB 

13 

3 

WTMASS 

14 

3 

GRDPIMT 

15 

3 

PLGTEL 

16 

3 

IRES 

17 

3 

PLUT  S 

18 

3 

P GUT$ 

19 

3 

LOOPS 

22 

3 

LOOPiS 

23 

3 

CUUPMASS 

24 

3 

CP3AK 

24 

3 

CPQOPLT 

24 

3 

CPQUAD1 

24 

A 

CPUUA02 

24 

5 

CPRUO 

24 

5 

C PTRBSC 

24 

6 

CPTR I A 1 

24 

7 

CPTRI A2 

24 

8 

CPTRPLT 

24 

a 

CPTUBE 

24 

8 

SPCO 

56 

8 

DEFORM 

59 

8 

DEFORMS 

59 

8 

LOADS 

59 

8 

RFORCES 

59 

8 

FORCE 

60 

8 

FORCE1 

60 
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Card  Name  Bit  Pos. 


FQRCE2 

60 

FORCE  AX 

60 

LOAD 

60 

MOMAX 

60 

MOMENT 

60 

MOMENT  1 

60 

MOMENT  2 

60 

PLOAD 

60 

PLOAOi 

60 

PL0A02 

60 

PRESAX 

60 

UBDY1 

60 

UBDY2 

60 

OHBDY 

60 

OVECT 

60 

UVOL 

60 

SLOAO 

60 

GRAV 

61 

RFGRCE 

61 

TEMPLDS 

62 

3.2-12a  (4/1/73) 


I 


STATIC  ANALYSIS 


.3.2  Bit  Positions  for  File  Name  Restart  Table 


File  Name  Bit  Pos. 


3GPDT 

94 

CSTM 

94 

eg*=xiN 

94 

SPOT 

94 

GPL 

94 

SIL 

94 

CCT 

95 

3PTT 

96 

SLT 

96 

FCPT 

97 

F ST 

9 7 

G-  I 

97 

GPCT 

9 1 

GPS  T 

98 

KvjG  X 

98 

^GG 

99 

KGG 

100 

RG 

101 

J Sc  T 

PI 

YS 

in 

OGPST 

1C*  2 

GM 

103 

KNN 

104 

K F F 

105 

KFS 

1*5 

XSS 

1*5 

GO 

106 

K43 

106 

K 10 

106 

LOO 

1*6 

uoo 

1*6 

File  Name  BitPos. 


KLL 

in 

KLR 

1*7 

KRR 

10  7 

LLL 

106 

ULL 

108 

QA 

109 

PG 

no 

PL 

ill 

PO 

in 

PS 

in 

•OR 

in 

RUL  V 

112 

PJOV 

112 

ULV 

112 

JO  OV 

112 

• PGG 

113 

•QG 

113 

<UGV 

113 

•Or  F 1 

114 

Or  S 1 

114 

OPGl 

114 

0Q51 

114 
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3. 2. 3. 3 Card  Name  Restart  Table 


DMAP  Bit  Position 

Inst.  1 10  20  30  40  50  60 


BEGIN 

1234567890 

123456789 

FILE 

1234567890 

123456789 

FILE 

1234567390 

123456789 

SSS 

L 3 

GP1 

1 

SAVE 

1 

CHKPMT 

1 

G*2 

12  *5 

6 

CHKPNT 

12  45 

6 

PLTSET 

8 

SAVF 

8 

PRTMSG 

8 

Sf  TVAL 

8 

SAVE 

8 

COND 

8 

plot 

8 

SAVE 

8 

PPT^SG 

8 

LABEL 

3 

CHKPNT 

8 

GD3 

12 

3 

SAVE 

12 

3 

PARAM 

12 

3 5 

P'JPGF 

12 

3 5 

CHKPNT 

12 

3 5 

TA1 » 

1234567 

3 

SAVE 

1234567 

3 

PARAM 

1234567 

3 

COND 

1234567 

3 

PURGE 

1234567 

3 

CHKPNT 

1234567 

3 

COND 

123  5673 

45 

SMA1 

123  6 8 

CHK  °NT 

123  6 8 

COND 

123  5 78 

45 

SMA  2 

123  5 73 

45 

SAVP 

123  5 78 

45 

CHKPNT 

123  5 73 

45 

COND 

123  5 78 

45 

COND 

123  5 78 

45 

GPWG 

123  5 78 

45 

OF  P 

123  5 78 

45 

SAVE 

123  5 78 

45 

LABEL 

123  5 78 

45 

EQUIV 

1234  6 8 

CHKPNT 

1234  6 8 

COND 

1234  6 8 

SMA  3 

1234  6 8 

CHKPNT 

1234  6 8 

LABEL 

1234  6 8 

PARAM 

1 90 

12 

JUMP 

$SS 

1 3 

LABEL 

SSS 

1 3 

GP4 

1 90 

12 

SAVE 

1 90 

12 

234 

234 

234 


4 


4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


23 

23 

23 

23 

23 


90 

90 

90 


12 

12 

12 


01 

01 

01 

01 

01 


1 


1 

1 

1 

1 


1 

1 


6 

6 
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DMAP  Bit  Position 

Inst.  1 10  20  30  40  50  60 


CDND 

1 

90 

12 

7 3 

PAR  AM 

90 

12 

23 

p<JRGL 

1 

90 

12 

23 

E OJ  IV 

12  >4 

6 

89 

2 3 

CHKPNT 

1234 

6 

8 9012 

23 

CGND 

123 

6 

850 

23 

G^SP 

123 

b 

850 

23 

Cc* 

123 

6 

8SC 

23 

SAVr 

123 

6 

850 

23 

LAB1  L 

123 

6 

850 

23 

CDND 

1234 

o 

39 

23 

MC  r 1 

1 

9 

23 

CHKPNT 

1 

9 

23 

MC  E 2 

12  34 

6 

89 

23 

CHKPN  T 

1234 

6 

89 

2 3 

LABEL 

1234 

6 

89 

23 

SOU  IV 

1234 

6 

990 

23 

CHKPNT 

1234 

6 

8 90 

23 

C )N0 

1234 

u 

890 

23 

SCC1 

1234 

6 

890 

23 

CHKPNT 

1234 

6 

390 

23 

LABEL 

1234 

o 

890 

23 

E9UIV 

12  34 

o 

890 

1 

73 

CHKPNT 

1234 

o 

3 9 0 

1 

23 

CON  0 

1234 

6 

390 

1 

23 

SHP  L 

1234 

6 

3 90 

1 

23 

CHKPNT 

1234 

6 

890 

1 

23 

LABEL 

12  34 

6 

890 

1 

23 

E3UIV 

1234 

o 

890 

12 

23 

CHKPNT 

12  34 

6 

890 

12 

23 

CO  NO 

12  34 

b 

390 

12 

23 

RBKGi 

1234 

L> 

8 90 

12 

23 

CHKPNT 

12  34 

6 

8 90 

12 

23 

label 

1234 

6 

390 

12 

23 

RBMG2 

1234 

6 

890 

12 

23 

CHKPNT 

1234 

6 

890 

12 

23 

COND 

1234 

6 

3 90 

12 

23 

RBMG3 

1234 

6 

890 

12 

23 

CHKPNT 

1234 

4 

3 90 

12 

23 

lah-l 

1234 

o 

390 

12 

23 

SSG1 

123 

5678 

23 

CHKPNT 

123 

5678 

23 

EQUIV 

123 

567890 

12 

23 

CHKPNT 

123 

567890 

12 

23 

COND 

123 

567890 

12 

23 

SSG2 

123 

567890 

12 

23 

CHKPNT 

123 

567890 

12 

23 

LABEL 

123 

5o7d  90 

12 

2 3 

SSG3 

1 2 3t 5678  90 

12 

23 

SAVE 

1234567890 

L2 

23 

CHKPNT 

1234567390 

12 

23 

CDND 

1234567890 

12 

7 

23 

MATQPP 

1234567890 

12 

7 

23 

MATGPp 

1234567390 

12 

7 

23 

LABEL 

1234567890 

12 

7 

23 

SDR  1 

1234567890 

12 

23 

CHKPNT 

1234567390 

12 

23 

6 

o 

6 

6 

6 


6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 


90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 


12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

112 

12 

12 

12 

12 
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DMAP  Bit  Position 

Inst.  1 10  20  30 


c m 

23 

*ss 

1 3 

C'PT 

23 

*ss 

1 3 

J JMP 

23 

1 3 

PAR  AM 

23 

COM  D 

23 

L A 3 c L 

23 

% SS 

1 3 

CHKPrr 

12 34 5^78 90 

12 

SOP  2 

39 

QPP 

9 

SAVT 

9 

CGNO 

8 

PLOT 

8 

SAV  i 

B 

PRTMSG 

8 

LA3^L 

8 

JIMP 

123^3^7390 

12  3456  789 

234 

L A3  t;L 

1234557890 

123456789 

234 

*ss 

1 3 

PRTPA\M 

1234567890 

123456789 

234 

$ss 

1 3 

L A 3 \ L 

1234567390 

123456789 

234 

PRTPA^M 

1234557690 

123456789 

2 34 

uasi 

123^567390 

123456789 

2p4 

PQTPA^  M 

1 2 34  5o 70  90 

123456789 

234 

LA3SL 

123*567o90 

123456789 

234 

P^TPA^M 

12345*7890 

123456789 

234 

LA3CL 

12345 o 7390 

123456789 

234 

PRT  OA R M 

1234567890 

123456789 

234 

LA3r'L 

1234567890 

123456789 

234 

FNO 

1234567890 

123456789 

234 

40 


50  60 


90 


12 


6 9012 

6 9012 


6 


90 


12 


6 

6 

6 

6 

6 

6 

6 

6 

6 

6 


90 

90 

90 

90 

90 

90 

90 

90 

90 

90 


12 

12 

12 

12 

12 

12 

12 

12 

12 

12 
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3.2. 3.4  Rigid  Format  Change  Restart  Table 


DMAP  Bit  Position 

Inst.  64  70  80 


DMAP  Bit  Position 

Inst.  64  70 


09  GIN 
PUT 
FILE 
G°  1 

sav: 

CHKPNT 

GP2 

CHKPNT 
PLTser 
$\Vr 
PRTMSG 
ST  T VAL 

SAV  ' 

C )N1D 

PLOT 

SWT 

PRTMSG 

L A S TL 

Chkpnt 

G*1  3 
SAV  * 

PAP  AH 

p j p r,e 

CHK^N'T 

TAI  t 

SAVE 

PAR  AH 

CONO 

PIJPGF 

CHKPNT 

C )N  ) 

SMA1 

CHKPNT 

C3NO 

$'<A2 

SAVC 

CHKPNT 

CCIND 

C3NO 

GPWG 

OFD 

SAVC 
LA3EL 
ETIJIV 
C.  3KPNT 
COMO 
S 4A3 
CHKPNT 
LABEL 
PAP  AM 
J IMP 
L A 3 1:  L 
Gp4 
SAVE 
CTNO 
PAR  AM 
P JRGE 


45078901234 
45o739Q 1 2 34 
45*789012 34 


45o  73901234 
45673901234 


45*  7B9J12 34 


fc'OUIV 
CHK°M  T 
C1ND 
CPSP 
CJFP 

SAV- 
LABEL 
CONO 
Mr  - 1 

CHK°NT 
MC  T 2 
CHKPNT 
LA  3 CL 
EQ'JIV 
CHKPNT 
CONO 
SC  : l 

CHKPNT 

LABEL 
c } 1 J I V 
CHKPNT 
C~»ND 
SMPl 

CHKPNT 

LA3FL 

c JJI  V 

CHKPNT 

COMO 

R0MG1 

CHKPNT 

LA  6 11 
R 3*1 02 
CHKPNT 
COMO 
Pl3  1G3 
CHKPNT 
LABEL 
SSG 1 

CHKPNT 

COO  I V 

CHKPNT 

CM  NO 

SSG2 

CHKPNT 

LA3FL 

SSG  3 

SAVE 

CHKPNT 

COND 

MATQPP 

matgpr 

LABEL 
SO*  1 
CHKPNT 
C3ND 
R-PT 
J JMP 


4 

4 

4 

456  73901234 
4567390 1234 
4 5 6 789012  34 
45673901234 
45673901234 
45673901234 
45o73901234 
45673901234 
45673901234 
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RIGID  FORMATS 


DMAP 

Bit  Position 

Inst. 

64  70 

PARAM 

45673901234 

COND 

46678901234 

LArttl 

4567390 1234 

CHKPNT 

45678901234 

SOR  2 

O^P 

SA  V/“ 

CTND 

PLOT 

SAvr 

PRTMSG 

LAdEL 

J'JMP 

45o  7390 1 2 34 

LArttlL 

456  7 8901234 

PRTPARM 

45670901234 

L Art 

4 5o 7 3 90 12 34 

PRTPARM 

456  7 090 1 2 34 

L Art  tL 

45673901234 

P R T P A ? M 

4567  39012  34 

LAV-L 

45o 7890 1234 

PRTPAP M 

45o  7890 12  34 

LArtCL 

45673901234 

PP.TPAkM 

45673901234 

lah:-l 

45678901234 

e-nd 

43673901234 
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3. 2. 3. 5 File  Name  Restart  Table 


DMAP 

Bit  Position 

DMAP 

Bit  Position 

Inst. 

94  100  110 

120 

Inst.  94 

o 

o 

o 

BEGIN 

E 9 U I V 

4 

FI  LG 

CHKPNT 

FILE 

CHND 

2 

G°  1 

GPS  P 

2 

SAVE 

4 

cfp 

2 

CHKPNT 

4 

SAVE 

2 

G^2 

5 

LABEL 

2 

chk^nt 

5 

COND 

34 

pltsft 

5 

MCE  I 

3 

save 

5 

CHKPNT 

3 

PR r MSG 

5 

MC  E 2 

4 

sttval 

5 

CHKPNT 

4 

S 4 V if. 

5 

label 

34 

COND 

P)U  I V 

8 

PLOT 

CHKPNT 

t> 

SAVE 

C.OND 

5 

paT'-isc. 

SC  E l 

5 

LAHFL 

CHKPNT 

5 

C 1K?NT 

5 

LABEL 

*> 

GP3 

6 

FOUI  V 

ft 

SAVE 

6 

CHKPNT 

6 

PA u AM 

6 

COND 

6 

P.PGC 

6 9 

S IP  I 

6 

CHKPNT 

6 

CHKPNT 

o 

TA1 , 

7 

LABEL 

6 

SAVE 

7 

F.OUIV 

7 

P \c*  AM 

7 

CHKPNT 

7 

COND 

7 

C 1MD 

7 

P'JRGF 

7 d 2 

P3MG1 

7 

CHKPNT 

7 

CHKPNT 

7 

C»)N0 

89 

LABEL 

7 

S'*  A 1 

8 

RBMG2 

8 

CHKPNT 

8 

chk°nt 

8 

C 3NO 

9 

COND 

9 

S-1A2 

9 

P 3MG3 

Q 

save 

9 

CHKPNT 

9 

CHKPNT 

9 

LABEL 

9 

C1N0 

SSGl 

0 

COND 

CHKPNT 

0 

cO'JI  V 

i 

O^P 

CHKPNT 

1 

SAVr 

C JND 

I 

L L 

89 

ssg? 

I 

GO’JI  V 

P 

CHK.PNT 

l 

CHKPNT 

0 

LABEL 

1 

C3NO 

0 

SSG  3 

2 

S v1  A 3 

0 

SAVE 

2 

CHKPNT 

0 

CHKPNT 

2 

LAO  :l 

0 

cvn 

p:\  3 A M 

I 

M A r OP  * 

J'JMP 

l 

MATGPK 

LA  H * l. 

0 

LA3’t 

GP4 

1 

SOU  1 

SAVE 

1 

C iK  0 N T 

C JNO 

I 

C 1NO 

PAKA* 

l 

K “P  T 

° JPGi- 

I 3 5b 79  I 

J JMP 
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DMAP  Bit  Position  DMAP  Bit 

Inst.  94  100  110  120  Inst.  94  100 


P Art  AM 

c m 

LAH'l 
CHKPNT 
S)42 
nr-n 
sav  : 

C 3ND 
PL  JT 
SAV  ‘ 
PRTMSs 
LArt  TL 
J'JMP 
L AT  “L 
PrtTPA^M 
LA  5 *L 
PxTPA* M 
LA  T -L 
PRTPAf*  m 
L AA  rL 
PSTPArt* 
L A T r'  L 
PrtrPA0V 
LAT^L 
cNO 


Position 

110 


3.2-20  (6/1/72) 


STATIC  ANALYSIS 


3.2.4  Case  Control  Deck  and  Parameters  for  Static  Analysis 

The  following  items  relate  to  subcase  definition  and  data  selection  for  Static  Analysis: 

1.  A separate  subcase  must  be  defined  for  each  unique  combination  of  constraints  and  static 
loads. 

2.  A static  loading  condition  must  be  defined  for  (not  necessarily  within)  each  subcase 
with  a L0AD,  TEMPERATURE (L0AD) , or  DEF0RM  selection  unless  all  loading  is  specified  with 
grid  point  displacements  on  SPC  cards. 

3.  An  SPC  set  must  be  selected  for  (not  necessarily  within)  each  subcase,  unless  the  model 

is  a properly  supported  free  body,  or  all  constraints  are  specified  on  GRID  cards,  Scalar 
Connection  cards,  or  with  General  Elements. 

4.  Loading  conditions  associated  with  the  same  sets  of  constraints  should  be  in  contiguous 
subcases  in  order  to  avoid  unnecessary  looping. 

5.  REPCASE  may  be  used  to  repeat  subcases  in  order  to  allow  multiple  sets  of  the  same  out- 
put item. 

The  following  output  may  be  requested  for  Static  Analysis  solutions: 

1.  Displacements  and  nonzero  components  of  static  loads  and  single-point  forces  of  con- 
straint at  selected  grid  points  or  scalar  points. 

2.  Forces  and  stresses  in  selected  elements. 

3.  Undeformed  and  deformed  plots  of  the  structural  model. 

The  following  parameters  are  used  in  Static  Analysis: 

1.  GRDPNT  - optional  - a positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
pri  nted. 

2.  WTMASS  - optional  - the  terms  of  the  mass  matrix  are  multiplied  by  the  real  value  of  this 
parameter  when  they  are  generated  in  SMA2. 

3.  IRES  - optional  - a positive  integer  value  of  this  parameter  will  cause  the  printing  of 
the  residual  vectors  following  the  execution  of  SSG3. 


3.2-21  (6/1/72) 


RIGID  FORMATS 


C0UPMASS  - CPBAR,  CPR0D,  CPQUAD1 , CPQUAD2,  CPTRIA1 , CPTRIA2,  CPTUBE,  CPQDPLT,  CPTRPLT, 
CPTRBSC  - optional  - these  parameters  will  cause  the  generation  of  coupled  mass  matrices, 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness  (see  Section  3.1  for  list  of  elements).  See  Section  3.1.5 
for  an  explanation  of  the  use  of  these  parameters. 
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3.2.5  Case  Control  Deck  and  Parameters  for  Static  Heat  Transfer  Analysis 

The  following  items  relate  to  subcase  definition  and  data  selection  for  Static  Heat 
Transfer  Analysis: 

1.  A separate  subcase  must  be  defined  for  each  unique  combination  of  constraints 
and  static  loads. 

2.  A static  loading  condition  must  be  defined  for  (not  necessarily  within)  each 
subcase  with  a L0AD  selection,  unless  all  loading  is  specified  with  grid  point 
temperatures  on  SPC  cards. 

3.  An  SPC  set  must  be  selected  for  (not  necessarily  within)  each  subcase,  unless 
all  constraints  are  specified  on  GRID  cards  or  Scalar  Connection  cards. 

4.  Loading  conditions  associated  with  the  same  sets  of  constraints  should  be  in 
contiguous  subcases,  in  order  to  avoid  unnecessary  looping. 

5.  REPCASE  may  be  used  to  repeat  subcases  in  order  to  allow  multiple  sets  of  the 
same  output  item. 

The  following  output  may  be  requested  for  Static  Heat  Transfer  Analysis  solutions: 

1.  Temperatures  (THERMAL)  and  nonzero  components  of  static  loads  (0L0AD)  and 
constrained  heat  flow  (SPCF0RCE)  at  selected  grid  points  or  scalar  points. 

2.  The  punch  option  of  a THERMAL  request  will  produce  TEMP  bulk  data  cards. 

3.  Flux  density  (ELF0RCE)  in  selected  elements. 

4.  Undeformed  plots  of  the  structural  model  and  temperature  profiles. 

The  following  parameters  are  used  in  Static  Heat  Transfer  Analysis: 

1.  IRES  - optional  - a positive  integer  value  of  this  parameter  will  cause  the 
printing  of  the  residual  vectors  following  the  execution  of  SSG3. 
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3.3  STATIC  ANALYSIS  WITH  INERTIA  RELIEF 

3.3.1  DMAP  Sequence  for  Static  Analysis  with  Inertia  Relief 

RIGID  FORMAT  DMAP  LISTING 
SERIES  Ml 

RIGin  enp^AT  2 

N A S T R A N SOURCE  PROGRAM  CnvPILATION 
f}MAP-PMAP  INSTRUCTION 
NO. 


1 RTGIN 

NU.2  STATIC  ANALVil  S WITH  INERTIA  RELIEF  - SERIES  Ml  $ 

2 FILE 

LLL=TAPE  % 

3 F I Lc 

Or,  = AoPENO/PGG=  APPFNn/IJGV  = APPFMn/GM=SA VF/KNN=SAVE/MN|N=SAVF  t 

A CjPl^) 

GEOMlf  Gc0*2  » /G  DL  ,SQFXIN,r,°TT,rSTM,  BGPOT,  SIL/ V,  N.LUSET/  C,N, 
1 2 Vt  N t NOGPOT  * 

5 S A Vc 

LLSET  t 

6 THKDNT 

GPLtEOEXIN»GPOTtCSTMf rgpoT, SIL  * 

7 CgpQ 

GEC*2f EOEXIN/FCT  $ 

8 CHKPNT 

ECT  * 

9 PL  TSET 

PCCR,cOEXIN,FCT/PLTSETX ,PLTPAP tGPSETS,FLSETS/V,N,NSIL/  V,N, 

JUWPP!  9T  * 

10  SAVE 

NSILt  JIJMPPLPT  * 

11  PRTMSG 

PLTSETX//  % 

12  SETVAL 

/ / V PLTFLG/CfNf l/VfN, PFILE/C  f N, 0 % 

13  SAVC 

PLTFLG,PFILE  t 

14  CPNO 

Pit  JUM PPL OT  t 

15  (^PLQT^) 

PLTPAQfGPSETS, ELSETSt CASECCt 8GPDT, EOFXINfSIL , ,/PLOTXl/  V,N, 
NSIL/VtNtLUSET/VtNt  JUMPPLOT/VtNtPLTFLG/V,N, PFILE  t 

16  SAVE 

JU^PPLOTtPLTFLGtPFILE  $ 

17  PPTMSG 

PLOTXi//  * 

18  LABEL 

Pi  * 

19  CHKPNT 

PLTPAR tGPSFIS, FLSETS  t 

20  CGP3^> 

GFCM3 1 F0P XI N » GECM2 / SLT  t GPTT /C t N 1 1 23/ V t N ♦ NOGR  AV/ Ct  N f 1 23  t 

21  CHKPNT 

SLT  tGPTT  % 

22  (JAIP 

fFCTf»=PTf  BGPnTfSILfGPTTfCSTM/ESTf  ,GEI  tECPT,GPCT/VtNf  LUSET/  CfN, 
12  3/Vt NfNCS IMP/C  fNtO/VtNf  NOGCNL/V  * M,GFNEL  * 

23  SAVE 

NOSlPPt  NOGENL  t GENEL  $ 

3.3-1  (4/1/73) 
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RIGIO  FORMAT 
Sc  K i t 3 Ml 

□MAP  LIST  1NG 

p T GT  P F P R M A T 

2 

M A <:  T o 

A * ^ ? U R C F 0PHGDAM  Cn  EPILATION 

C'WAtf-n^AD  IMST?  IJCT  inv* 

MP . 


24  COND 

FQR0P1  9 \»P$!  Mp  i; 

25  Df.|OGn 

nGPST/G5\rL  * 

26  CHKDNT 

EST»cr°T?GPCT,GETf  PC, PST  $ 

27  (j^P) 

r ?TW,  «oti  Fr  BT,r,PfT,  DIT  /KOGX  * * G°S  T / V t kl  * NCGFNL  / V t N*  N0K4GG  * 

2 HI  PMKPNT 

GPST  t KGGX  t 

29  (3v<aO 

CSTw.mot,  rCPT,aPCT,nir/MCG,/Vf  YfH^ASS=l.O/V,N'»NOMGG/V,''l,NDBGS/ 
V,Y,CnUP*i'ASS/V,YfCPBAP/Vf  Y,CPP0D/V,Y,CPQUA01/V,Y,CPQUA0?/  V, 

Y,C.PT*I  Al/vf  Y,  CPTQ  I A2/Vf  Y,  C0TURr/v,  Y.CPCTOLT/V,  Y.CPTRP  !.■’•/  V,  Y, 
CP tp ° SC  H 

30  SAVr 

urvar,  3 

31  C CNO 

FPRQG 1 t NPVGG  * 

3?  CHK^MT 

MGG  t 

33  CCNP 

LGPWGf ^ROP^T  $ 

34  ^r,owcT) 

«GPPTfCSTM,{E°'rXI  N»  MGG/OGPWG/V,  Y, GDPDNT=-1/V,  Yf  WTMASS  * 

35  rF0 

PGPWP, , » t f//VtMtr A RPNP  S 

36  S7VC 

CARONPt  % 

37  LABEL 

LP°V^G  f 

3R  eotnv 

KGCXfKGG/KOGENl  f 

39  CHKPNT 

vnr,  $ 

40  CP NO 

LBL  1 1 A , NP’GrNL  * 

41 

G’-  J ,KGGX/KC-G/V,Mf  L'JS^T/V.N, NOGFNL / V, M,NCS  IMP  t 

42  CHKPNT 

KGG  * 

43  L A BE  L 

L B L 1 1 A * 

44  PAR  AM 

//C,M,MPY/V,M,NSKIPrC,NtO/C»N, 0 $ 

45  JIJMP 

46  LABEL 

LRLll  % S'  N 

( Top  of  DMAP  Loop 

LRLll  t V 

47  ^GP4^ 

CAGECC,GFnM4,EOcXIN,SILtGPDT/PG,YS,USET,/V,NfLUSFT/V,Nf MPCFl/ 
V,N,MOC.F2/V,M»  SIKGLE/V,  N,nMIT/VfN,  RCACT/V,N,NSK  IP/V.NtPCPFAT/ 
V,N',NOSBT/V,N,MOL/V,N,NOA  t 
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RIGID  FORMAT  DMAP  LISTING 
SERIES  Ml 

RIGID  FORMAT  2 

NASTPAN  SOURCE  PROGRAM  COMPILATION 
OMAO.0MAP  I NS  TP  UCT I ON 


NO 

• 

48 

SAVF 

49 

COND 

50 

CPND 

51 

RIJRGE 

52 

FOUT  V 

53 

CHKPNT 

54 

COND 

55 

CgpsQ 

56 

PFP 

57 

S A Vc 

58 

LABEL 

59 

CO  NO 

60 

CmceQ 

61 

CHKPNT 

62 

C^mceT) 

63 

CHKPNT 

64 

LABEL 

65 

FOUIV 

66 

CHKPNT 

67 

COND 

68 

dOD 

69 

CHKPNT 

70 

LABFL 

71 

EOUI  V 

72 

CHKPNT 

M PC Fit  MPCF2 , SI NGL0 , OMIT, REACT, NS< T p,p:DFAT , NOS  p T , N DL ,NOA  « 

EPR0P3tNPL  $ 

FRRTP4, RE ACT  t 

GM/mp^f 1 /GO  fKrOf  LOO  t UOO , M00 , MO A f PO , UC°V  t R uov/cmtt/kss , KFS  t ps/ 
S I NGLC  $ 

KGG , KN  N / M PC  F 1 / MGG , M NN / M P C F l $ 

GM,  QG,GO,KOO,Lr'Of'IOCtMno,MOA,PO,KSStKFS,YS,PStUSET,PU0V,KNN, 
MNN  * 

L BL4 , GTNC  L * 

GPL,GPST,USETf  SIL/OC.PST  S 
OGPSTt , t , ,//V,NtCARDNr  t 
C AR DNn  * 

LBL4  % 

LBL2,MPCF2  t 
USETfRG/GM  ( 

GM  $ 

U S E T , G M , K GG  f MG G t ,/KNN, MNNf  , * 

«NN,PNN  * 

LRL2  S 

KNN, KFF/S INGLE/MMN, MFF/ SINGLE  * 

K FF  f MF  F f 
LBL3t SINGLE  S 

USFTfKNN,MNN,,/KFF ,KFS,KSS,MFF  , , S 
KFS,KSS ,KFF t mff  * 

LBL3  $ 

KFF ,KA A/HMI T/  MF  r t MAA/GMI T % 

kaa,maa  * 
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Ri^iO  FORMAT 
SERIES  Ml 

UM«P  LIST  ING 

y ] G T r pop  MAT 

2 

mastran  S n u P c F ° P n G p A ^ CnMPILATIQN 
IN^TPUCtICN 

Nr  - • 


7 3 CnNP 

L °L  5 t hm  it  * 

74  (3mpQ 

IIS'T.KPF  , VFF,  , /r,n,KAA,KnC,  LOn,tlOD,  MAA, MQO,  MO  A,  , i 

75  CHKPNT 

Gr,KAAfKCO»  Lrn  tUnn  f VAA  f Mprf  M0A  % 

76  LA^F  L 

L«L5  * 

77  (Tp  M^T) 

')SrT,KAAf«AA/KI.L.KLP»KDP,MLL,MLI'*MFfi  « 

78  CHKPNT 

KLLfKLPf^^P  * YLL  * VLR  *MtJ  p % 

79  (g~R^G?) 

KLL/LLLtULL  « 

80  CHKPNT 

ULL » ILL  % 

81  (PR^gT) 

LLL,ULL ,KLP ,kpo/CM  $ 

82  CHK P Nt 

83  (PP^GA) 

OM  , Mf_L  v MLp  y MPo  /mo  * 

84  C H K ° N T 

MP  * 

85  CsSgT) 

SLTfRG°07  »CST^fSlLtEST  , MPT , GP TTf E OT , ^GG , C A SEC C , 01 T/ PG/ V , Nt 
LUSFT/\/fNfMSKI  P * 

86  C HKP  NT 

DG  $ 

87  (^SGg) 

«JS£TtC,M  fYS,  f GCt  0^,°G/0F  ,P8,  PS»  PL  * 

88  CHKPNT 

0?  t PC » p S » pL  * 

89  (^SSG£) 

PL,OP,°nfMRfMLFt  0vf mll»  vCnt  MOA f GP , US fT/ PL  I , PD I / V f N , HM I T $ 

90  CHKPNT 

DL I » PHI  t 

9i  ^ssrTT) 

LLLtULL  ,KLL  ,PL  I f LOO , U00 tKHOt  POT /0L  V * UCOV » RUL  V » P UGV/V  » N f 0M I T/ 
V,Yf IpES=-l/V,Nf NSK IP/V, N,EpSI  * 

92  SAVE 

EP  SI  t 

93  CHKPNT 

ULv?urnv»puivf puov  $ 

94  COND 

L BL 9 » I 0 ES  * 

95  MATGPR 

GPLtUSET,SIL,0ULV//Cf N, L * 

96  YATGPR 

GPL,USET,S1 LtRU0V//CtM,0  $ 

97  LABEL 

LBL9  t 

3.3-4  (4/1/73) 
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KIGIU  FORMAT  OMAR  LISTING 
SERIES  Ml 

RIGIH  cPPMAT  2 

N A S T R A N S 0 U R C F PROGRAM  COmPILATIQM 
DMA  P—  dm  AP  INSTRUCT  IPN 

NO. 


98  (J ORP) 

USET»PG  »UL V »l!OQV .YS  »GP»  GM, PS  * KFS, K SS*  9° /UGV  » PGG.QG/V.N  t NSKI P/ 

C.N. STATICS  t 

99  CHKPNT 

ugv,gg,pgg  * 

iOO  COND 

LBL8tPFPFAT  t 

L 0 1 RFPT 
102  JUMP 

LBLi 1,100  % S 

( Bottom  of  DMAP  Loop 

ERROR 2 $ ^ . y 

103  PAP  AM 

//C,N,NOT/V,N,TCST/VtN,RFPCAT  i 

104  COND 

E RRDR5 , TE  ST  $ 

105  LABFL 

LBL  8 $ 

106  CHKPNT 

CS'TM  % 

107  (J0R2^) 

CASECCfCSTMf vprf cit,EOEXIN,SIL, GPTT,FOT,RGPOTf PGGtOGfUGV, FST,/ 
OPGlfOOGl,0UGVl,OFSl,QcFl , PUGV1/C ,N, STATICS  t 

108  PFP 

QUGVl, 0PG1 ,0OGl,C*Ecl  ,0ES1  , / /V*  N,C  APDNO  S 

109  SAVE 

CARONO  $ 

110  COND 

P 2 , JUMP  PLOT  % 

111  CfLnT) 

PLTPAR ,GPSCTS, FLSFTSfCA$ECC,RGPOT ,rOEXINf  SIL, PUG VI , / PL0TX2/ 
V,N,NSIL/V,N,LUSFT/V,Nf  JUMpPLnT/V,N,PLTFLG/V,N,PFILE  S 

112  SAVF 

PFILE  t 

113  PPTMSG 

°L0TX2//  * 

114  LABFL 

P2  S 

115  JUMP 

FINIS  % 

116  LABEL 

ERRCPl  $ 

117  PRTPARM 

//CfNt-l/CtNf INERT! A S 

118  LAREL 

ERR0R2  % 

119  PPTPARM 

//C, N, -2/C, N, INERTIA  $ 

120  LABFL 

EPR0R3  % 

121  PRTPARM 

//C,N,-3/C,N, INFPTIA  $ 

122  LABEL 

FRR0R4  % 
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KIGiJ  HJRMAT  L)M  AP  LISTING 
SEKIti  Ml 

-in!H  FnR‘MT  2 

rASTQAN  SOUD 

r'^o-nwAP  iN:sTcuCTirN* 


Nn. 

123 

P P T o A 0 M 

/ /C»N» -4/f  v N 

124 

l ABFL 

=FRnp5  % 

125 

0 P T p A R ^ 

126 

LAPEL 

PINIS  * 

127 

?MP 

$ 

C c D R Q G p AM  C^MpTLATinN! 


TNFRTIA  * 


I mc  p r I A $ 


3.3-6  (4/1/73) 
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3.3.2  Description  of  DMAP  Operations  for  Static  Analysis  with  Inertia  Relief 

4.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations, 
and  tables  for  relating  internal  and  external  grid  point  numbers. 

7.  GP2  generates  Element  Connection  Table  with  internal  indices. 

9.  PLTSET  transforms  user  input  into  a form  used  to  drive  structure  plotter. 

11.  PRTMSG  prints  error  messages  associated  with  structure  plotter. 

14.  Go  to  DMAP  No.  18  if  no  undeformed  structure  plot  request. 

15.  PL0T  generates  all  requested  undeformed  structure  plots. 

17.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

20.  GP3  generates  Static  Loads  Table  and  Grid  Point  Temperature  Table. 

22.  TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

24.  Go  to  DMAP  No.  116  and  print  error  message  if  there  are  no  structural  elements. 

27.  SMA1  generates  stiffness  matrix  [K*g]  and  Grid  Point  Singularity  Table. 

29.  SMA2  generates  mass  matrix  [M  ]. 

31.  Go  to  DMAP  No.  116  and  print  error  message  if  no  mass  matrix  exists. 

33.  Go  to  DMAP  No.  37  if  no  weight  and  balance  request. 

34.  GPWG  generates  weight  and  balance  information. 

35.  0FP  formats  weight  and  balance  information  and  places  it  on  the  system  output  file  for 
printi  ng. 

38.  Equivalence  [K*g]  to  [K  ] if  no  general  elements. 

40.  Go  to  DMAP  No.  43  if  no  general  elements. 

41.  SMA3  adds  general  elements  to  [K*g]  to  obtain  stiffness  matrix  [K^]. 

45.  Go  to  next  DMAP  instruction  if  cold  start  or  modified  restart.  LBL11  will  be  altered  by 
the  Executive  System  to  the  proper  location  inside  the  loop  for  unmodified  restarts  within 
the  loop. 

46.  Beginning  of  Loop  for  additional  constraint  sets. 

47.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET),  forms  multipoint 
constraint  equations  [Rg](u^}  = 0 and  forms  enforced  displacement  vector  {Y$}. 

49.  Go  to  DMAP  No.  120  and  print  error  message  if  no  independent  degrees  of  freedom  are  defined. 

50.  Go  to  DMAP  No.  122  and  print  error  message  if  no  free-body  supports. 

52.  Equivalence  [K  ] to  [K  1 and  [Ml  to  [Ml  if  no  multipoint  constraints, 

gg  nn  gg  nn  r 

54.  Go  to  DMAP  No.  58  if  general  elements  present. 

55.  GPSP  determines  if  possible  grid  point  singularities  remain. 
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56.  0FP  Formats  table  of  possible  grid  point  singularities  and  places  it  on  the  system  output 
file  for  printing. 

59.  Go  to  DMAP  No.  64  if  MCE!  and  MCE2  have  already  been  executed  for  current  set  of  multi- 
point constraints. 

60.  MCE1  partitions  multipoint  constraint  equations  [R^]  = [R^  \ Rn]  and  solves  for  multi- 


point constraint  transformation  matrix  [Gm] 
62.  MCE2  partitions  stiffness  and  mass  matrices 


•rV'tV- 


[K  ] 

gg 


K I K 

nn_j__  nm 

\\r\  I 


and 


[%]  ■ 


nn^ nm 


mn 


mm 


and  performs  matrix  reductions 


tv  • * isX.wy 


65.  Equivalence  [Knp]  to  [K^]  and  [Mnn3  to  [M^]  if  no  single-point  constraints. 

67.  Go  to  DMAP  No.  70  if  no  single-point  constraints. 

68.  SCE1  partitions  out  single-point  constraints 


&W  - 


i 


fs 


sf 


ss 


and 


£MnJ  - 


"Mff 

1 Mfs" 

y 

71.  Equivalence  [K^]  to  [K  ] and  [M^]  to  [Ml  if  no  omitted  coordinates. 
tt  aa  tt  aa 

73.  Go  to  DMAP  No.  76  if  no  omitted  coordinates. 

74.  SMP1  partitions  constrained  stiffness  and  mass  matrices 


[Kff]  = 


K,  1 K 

M 1 M 

aa  j ao 

^ /i  r~  m n — . 

aa ^ ao 

K , K 

ana  LM ff J - 

M M 

1 — 

o 

QJ 

O 

O 

oa  | oo 

solves  for  transformation  matrix  [Gq] 


and  performs  matrix  reductions  [K  ] = [K  ] + [K  1[G  1 

aa  aa  oa  o 


and 


* tG>oa]  * 


77.  RBMG1  partitions  out  free-body  supports 


^ = 

si 

“.f 

1 

and  CMaa]  = 

M 1 M 

M , ir 


M ' M 

rn  | rr 

rn  rr 

79.  RBMG2  decomposes  constrained  stiffness  matrix  [K^]  = [L0^][U^^]. 
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81.  RBMG3  forms  rigid  body  transformation  matrix 
calculates  rigid  body  check  matrix 


[D]  = -[K^]  » 


[X]  = [Krr]  + [K;r][D], 


and  calculates  rigid  body  error  ratio 

e = 


|X| 

1 

Krr 

1 

83.  RBMG4  forms  rigid  body  mass  matrix  [mr]  = [Mrr]  + [M^r][D]  + [DT] [M^r]  + 

85.  SSG1  generates  static  load  vectors  {Pgh 

87.  SSG2  applies  constraints  to  static  load  vectors 

P. 


{V 


V = V + £W. 


{Pn> 


(Pf>  = {pf>  - [Kfs]{Y$}, 


(Pf) 


{pa}  = {pa>  + [g;hp0). 


{Pa} 


and  calculates  determinate  forces  of  reaction  {qr } - -{Pr)  ' CD^] {P^} - 

89.  SSG4  calculates  inertia  loads  and  combines  them  with  static  loads 


<PI> 


<PJ> 


{P„}  + [MU][D]  + [M£r]  [mr]'  {qr)  and 


■ (V+  w ["!„]  {f}  ["rl'1  V • 


[DT][Mu][D]. 
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91.  SSG3  solves  for  displacements  of  independent  coordinates 

• 

solves  for  displacements  of  omitted  coordinates 

<»s>  • tK00j-’  {p;, , 

calculates  residual  vector  (RULV)  and  residual  vector  error  ratio  for  independent  coordinates 

«*i>  ■ (pi>  - 
Si 

and  calculates  residual  vector  (RU0V)  and  residual  vector  error  ratio  for  omitted  coordinates 

<«P o}  = {Po}  - tKoo]{uo}> 


0 = 


<uqH6Pq> 

{pi>T{u°} 


94.  Go  to  DMAP  No.  97  if  residual  vectors  are  not  to  be  printed. 

95.  Print  residual  vector  for  independent  coordinates  (RULV) 

96.  Print  residual  vector  for  omitted  coordinates  (RU0V). 

98.  SDR1  recovers  dependent  displacements 

u„ 


->=  <V’ 


<V  = [Go]{ua}  + > 


" {un>’ 


* 


= CUgJ 


and  recovers  single-point  forces  of  constraint 

{qs}  = -{Ps}  + [K}s]{uf}  + [KSS]{YS}  . 

100.  Go  to  DMAP  No.  105  if  all  constraint  sets  have  been  processed. 

101.  Go  to  DMAP  No.  46  if  additional  sets  of  constraints  need  to  be  processed. 

102.  Go  to  DMAP  No.  118  and  print  error  message  if  number  of  loops  exceeds  100. 


3-3-10  (6/1/72) 


STATIC  ANALYSIS  WITH  INERTIA  RELIEF 


104. 

107. 

108. 
110. 
111. 
113. 
115. 
117. 

119. 

121. 

123. 

125. 


Go  to  DMAP  No.  124  and  print  error  message  if  multiple  boundary  conditions  are  attempted 
with  improper  subset. 

SDR2  calculates  element  forces  and  stresses  ( 0EF1 , 0ES1)  and  prepares  load  vectors,  dis- 
placement vectors  and  single-point  forces  of  constraint  for  output  (0PG1,  0UGV1 , PUGV1 , 

0QG1 ) . 

0FP  formats  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for  printing. 
Go  to  DMAP  No.  114  if  no  deformed  structure  plots  are  requested. 

PL0T  generates  all  requested  deformed  structure  plots. 

PRTMSG  prints  plotter  data  and  engineering  data  for  each  deformed  plot  generated. 

Go  to  DMAP  No.  126  and  make  normal  exit. 

STATIC  ANALYSIS  WITH  INERTIA  RELIEF  ERR0R  MESSAGE  N0.  1 - MASS  MATRIX  REQUIRED  F0R  CALCULA- 
TE 0F  INERTIA  L0ADS. 

STATIC  ANALYSIS  WITH  INERTIA  RELIEF  ERR0R  MESSAGE  N0.  2 - ATTEMPT  T0  EXECUTE  M0RE  THAN  100 
L00PS. 

STATIC  ANALYSIS  WITH  INERTIA  RELIEF  ERR0R  MESSAGE  N0.  3 - N0  INDEPENDENT  DEGREES  0F  FREED0M 
HAVE  BEEN  DEFINED. 

STATIC  ANALYSIS  WITH  INERTIA  RELIEF  ERR0R  MESSAGE  N0.  4 - FREE-B0DY  SUPP0RTS  ARE  REQUIRED. 

STATIC  ANALYSIS  WITH  INERTIA  RELIEF  ERR0R  MESSAGE  N0.  5 - A L00PING  PR0BLEM  RUN  0N  A N0N- 
L00PING  SUBSET. 
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3.3.3  Restart  Tables 

for  Static  Analysis  with  Inertia  Relief 

3.3.3. 1 Bit 

Positions 

for  Card  Name  Restart  Table 

Card  Name 

Bit  Pos. 

Card  Name  Bit 

Pos . 

Card  Name 

Bit  Pos 

AUUM1 

1 

CSHtAR 

2 

T E MPMX  $ 

8 

AUUM2 

i 

CTETRA 

2 

AXISTMS 

9 

ADUM3 

1 

CTORORG 

2 

MPC 

9 

AUUM4 

1 

LTRAPRg 

2 

MPCAOD 

9 

ADUM5 

1 

CTKdSC 

2 

MPC  AX 

9 

ADUMo 

l 

l r R I A 1 

2 

MPC  $ 

9 

ADUM7 

1 

C TKI A2 

2 

SPC 

10 

AUUMd 

1 

uTRl AKG 

2 

SPCi 

10 

AUUM9 

1 

CTRMEM 

2 

SPCAUU 

10 

AXIC 

l 

CTRPLT 

2 

SPC  AX 

10 

A X I F 

I 

CTUdE 

2 

SPC* 

10 

CtLASl 

1 

CTwIST 

2 

AbET 

11 

v,ELAo2 

1 

CWbDoE 

2 

ASET1 

11 

CELAS3 

1 

PdAR 

3 

JMIT 

11 

CELASA 

1 

PCUNEAX 

3 

UMIT1 

11 

CMAbSl 

l 

PUUMl 

3 

□MI  TAX 

11 

CMASS2 

L 

PDUM2 

3 

SUPAX 

12 

CMASS3 

1 

P0UM3 

3 

SUPURT 

12 

GMASS4 

1 

PDUM4 

3 

TEMP 

13 

CUKD1C 

1 

PDUM5 

3 

TEMPAX 

13 

CURL)  1 R 

l 

PUUM6 

3 

TEMPO 

13 

CORDIS 

1 

PDUM7 

3 

TEMPP  1 

13 

CGRD2C 

L 

PDUM8 

3 

TEMPP2 

13 

CURD2R 

1 

PUUM9 

3 

TEMPP3 

13 

CUR02S 

L 

PgDMEM 

3 

TEMPKB 

13 

CRUSE  T 

1 

PgUMEMl 

3 

rt  T MASS 

14 

GR1U 

1 

PgDMEM  2 

3 

GROPNT 

15 

GR  1 Od 

1 

P0DMEM3 

3 

PLUTEL 

16 

PUINTAX 

1 

PUDPLT 

3 

IRES 

17 

RiNGAX 

1 

pguAui 

3 

PLOT* 

18 

RINGFL 

1 

PUUAU2 

3 

POUT* 

19 

StCTAX 

1 

PRCO 

3 

LOOP* 

22 

SEOGP 

1 

PSHEAR 

3 

LUUP 1 $ 

23 

SPLINT 

1 

PTORJRG 

3 

CUUPMASS 

24 

d ARJR 

2 

PTRdSC 

3 

CP  BAR 

24 

CbAR 

2 

PTRIA1 

3 

CPOOPLT 

24 

CCCNE  A X 

2 

PTRl A2 

3 

CPgUADl 

24 

CDUM1 

2 

PTRMEM 

3 

CPJUAU2 

24 

CDUM2 

2 

PTRPLT 

3 

CPKUO 

24 

CDUM3 

2 

PTUdE 

3 

uPTkBSC 

24 

CDUM4 

2 

PTWIST 

3 

CPTRIAi 

24 

CDUM5 

2 

GENEL 

4 

CPTRI A2 

24 

CDUM6 

2 

CUNM1 

5 

CPTRPLT 

24 

CDUM7 

2 

CCNM2 

5 

CPTUBE 

24 

COUM8 

2 

PELAS 

6 

SPCD 

56 

CDUM9 

2 

PMASS 

7 

DEFORM 

59 

CHEXA1 

2 

MAT  1 

a 

DEFORMS 

59 

CHEXA2 

2 

MAT2 

8 

LOADS 

59 

CONRUD 

2 

MAT  3 

8 

RFGRCES 

59 

CQUMEM 

2 

MATT  1 

8 

FORCE 

60 

CQDMEM1 

2 

MATT2 

8 

FORCE  1 

60 

CQDMEM2 

2 

MATT3 

8 

F0RCE2 

60 

C0DMEM3 

2 

TAdLEMI 

8 

FORCEAX 

60 

CODPLT 

2 

TABLEM2 

8 

LOAD 

60 

egUADI 

2 

TABLEM3 

8 

MUMAX 

60 

C0UAD2 

2 

TABLEM4 

8 

MUMENT 

60 

CROU 

2 

TEMPMT  $ 

8 

MOMENT! 

60 
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Card  Name 

Bit  F 

MOMENTA 

60 

PIGAU 

60 

PLUAOl 

60 

PLGA02 

60 

PRESAX 

60 

SLOAJ 

60 

GRAY 

61 

RFGRCE 

61 

TEMPLD$ 

62 

3 . 3-1 2a  (4/1/73) 


■ I I I 


L_  . 
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3. 3. 3.2  Bit  Positions  for  File  Name  Restart  Table 


File  Name 

Bit  Pos. 

File  Name 

Bit  Pos 

**'3  POT 

94 

K l L 

1*)7 

CST 

94 

K L ^ 

107 

roe xi  i 

9*4 

Kac 

107 

SPOT 

04 

'^L  L 

10  7 

r,Pi 

04 

ALP 

107 

S IL 

94 

MPR 

107 

"CT 

95 

LLL 

L Os 

GPTT 

9t> 

ULL 

103 

SLT 

06 

OM 

109 

GCPT 

97 

M-- 

llJ 

.ST 

97 

PG 

111 

GFI 

97 

D L 

112 

GPCT 

97 

on 

L 12 

G»ST 

OB 

PS 

112 

«GG\ 

93 

Qk 

112 

MGC 

99 

° L I 

113 

KGG 

LOO 

0 01 

1 13 

*G 

131 

9 ULV 

1 1 4 

‘J  SL  T 

101 

wjfjV 

114 

VS 

101 

ULV 

1 14 

OOP  ST 

102 

jppv 

L 1 4 

GM 

103 

PGG 

lib 

KNN 

104 

OG 

L Lo 

104 

*JGV 

115 

KFF 

10b 

D-Fl 

1 16 

KFS 

10b 

Or  SI 

116 

KSS 

10b 

JPG1 

llo 

MFF 

105 

OOGl 

116 

GO 

106 

0UGV1 

116 

KAA 

106 

°UGV1 

1 16 

K DC 

106 

ELS  TS 

117 

LOG 

lOo 

gps::ts 

117 

*'AA 

106 

p L T A c 

1 17 

'I  PA 

109 

PLTSr TX 

117 

'IOC) 

106 

’JO  3 

106 
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3. 3. 3. 3 Card  Name  Restart  Table 
DMAP 

Inst.  1 10 


20 


Bit  Position 
30 


40 


50 


60 


B " G I N 

FIL' 

F I L r 
$3S 

gpi 

SAVE 

CHKPNT 

G02 

CHKPNT 

PL  TSL  T 

SAVE 

PRTMSG 

S^TVAL 

SAV- 

C TND 

PLOT 

SAVr 

Pk  TMSG 

LABEL 

CHKPNT 

GP  3 

CHKPNT 

TA1  » 

SAVE 

COMO 

P'JRGF 

CHKPMT 

S 1 A 1 

C -IKPNT 

SBA2 

SAV  r 

C )ND 

CHKPNT 

COMO 

GP  WG 

OFP 

SAV." 

LABEL 

EQUIV 

CHKPNT 

CONO 

SBA3 

CHKPNT 

LABEL 

PAP  AV 

JUMP 

*SS 

LAB  “L 

$SS 

GD4 

SAVE 

CONO 

CONO 

PURGE 

EOUIV 

CHKPNT 

COND 


L2 J4567M *0 
1234567^90 
1234567590 
L 3 
I 
I 
1 

12 


L 


‘t  5 


12 

12 

1 2 34  5o  7 
1234567 
12345675 
1234  5o7 
12345^7 
123  6 8 

123  6 5 


123 
123 
123 
123 
123 
12  3 
123 
123 
123 
123 
123 
L 2 34 
1234 
1234 
1234 
1 

1 3 


73 

78 

78 

70 

73 

78 

78 

73 

78 

8 

8 

8 

8 

8 

8 


90 


1 3 
1 
1 
1 
1 
I 

123456789 

L234567890 
123  6 890 


90 

90 

90 

90 

90 


123456789 

123456789 

123456789 


12 


12 

12 

12 

12 

12 

12 


3 

3 

3 

3 

34 

3 

3 


4 

4 

4 

4 

45 

45 

45 

45 

45 


234 

234 

234 


4 

4 

4 

4 

4 

4 

4 

4 

4 


23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 


90 

90 

90 


12 

12 

12 


6 

6 

6 

6 

6 

6 

6 
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DMAP 


Inst. 

1 

1( 

GPS  D 

123 

6 890 

nc  o 

123 

6 890 

S4V  ’ 

123 

6 89C 

LABEL 

123 

6 850 

123 

1 5 5 7 S 9 

MO  1 

l 

9 

CHKPNT 

l 

1 

«C  "2 

12  3 

*3678 9 

CHKPNT 

1 2 3 4 5 6 7 5 9 

LA  3 l 

12J45  ,739 

2 )UI  V 

1234567590 

CHKPNT 

1 2 3<r5w»7o  90 

C1NO 

12 34 5 3 7890 

SC  “I 
CHKPNT 
L \ S E L 

e 3 j t v 

CMKPNT 

C3N0 

SMC»1 

CHKPNT 

LA3  “l 

k 3 4G  1 

CHKPNT 

R 3MG2 

CHK  PMT 

R8MG3 

CHKPNT 

R8MG4 

CHKPNT 

ssai 

CHKPNT 
SSG2 
CHK  PNT 
SSG4 

CHKPNT 

SSG3 

SA  Vr 

CHKPNT 

CDND 

MATGP- 

MATGPp 

LA9-L 

SO?  1 

CHKPNT 

CHND 

S$$ 

KFP  t 

*S$ 

JUMP 

$SS 

P A0  AM 

C’JND 

LABEL 

*SS 

CHKPNT 
SOP  2 


1234567890 
12  345 o7»9.) 
12  34  3o  76  90 
12 345678 9 3 
l 2 3 4 5 6 7 6 0 
12345678901 
1234367690 
L2343o7  3901 
1234567890 
123456/8901 
1 2 34 5 >7 5 9o 
12  34  6 d 9 0(1 
1234  o 390 


l 


i 2 3*t  6 
1234  6 890 
12  34  56 (3 40 
123^3o7390 


1 

2 

12 

2 

12 
69012 

12 
12 
12 


123 
123 
123 
12  3 
123 
123 


5o  7o 
5678 
567390 
3o  78  90 
5 o 7 t 9 0 
56  78  90 
1236567890 
12  J'+5o73  90 
1 2 *34  5o  78  90 
1234567890 
1234567690 
1234567 3 9C 
12345^7590 
1234567590 
1234567S90 

1 3 

1 3 

1 3 


1 3 


12 

12 

12 

12 

12 

12 

12 

12 

12 

:U2 

12 

L2 

12 


Bit  Position 

20  30  40 


2 3 

23 

23 

2 5 

7 j 

2 3 

2 3 

25 

23 

23 

l 3 

73 

25 

23 

2 3 

23 

23 

23 

23 

23 

23 

23 

7 3 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

7 3 

23 

73 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

50  60 


6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 


90 

90 

90 

90 

90 

90 

90 

90 

90, 

90 

90 

90 


90 


12 

12 

12 

1? 

12 

12 

12 

12 

1? 

12 

12 

12 


9012 


12 


9012 
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DMAP 

Inst. 


10 


Bit  Position 

20  30  40 


50  60 


Oco 

9 

SAV~ 

9 

COND 

8 

PLOT 

8 

SAVE 

8 

P*T4$G 

3 

8 

J i 

L234567C90 

123456739 

234 

6 

90 

LA  He  L 

1234567890 

123456789 

234 

6 

90 

PRTPA''?  v 

123^507890 

123456789 

234 

6 

90 

LA3'-L 

1 2 3 4 5 6 7 8 9 0 

12  345o  789 

234 

6 

90 

*S$ 

1 3 

PHTPA* M 

12345^7390 

123456789 

2 34 

6 

90 

t*ss 

1 3 

LABEL 

1234507590 

123456789 

234 

6 

90 

P~?TPA->M 

12343O7390 

123456789 

234 

6 

90 

L ^ L 

123^507590 

123456759 

234 

6 

90 

PRTRAn  v. 

1234567890 

1234o67R9 

234 

6 

90 

LABEL 

1234567390 

123456789 

234 

6 

90 

P.HTPA-fM 

1 2 3 4 5 o 7 6 9 0 

123456789 

234 

6 

90 

LAB  ~ L 

1234567^90 

123456789 

234 

6 

90 

£ND 

1224567390 

123456789 

234 

6 

90 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 
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3.3. 3.4  Rigid  Format  Change  Restart  Table 


DMAP  Bit  Position 

Inst.  63  70  80 


DMAP 

Inst.  63 


BEGIN  3 5678901234 

FILE  3 bo  7 890 1 2 34 

F I L c 3 bo  7890  1 2 34 

Gp  L 

SAVE 

CHKPN'T 

Gp2 

CHKPNT 

PLt  SET 

SAVE 

PRTMSG 

SETVAL 

SAVE 

CONO 

PLOT 

SAVE 

PRTMSG 

LABEL 

CHKPNT 

GP3 

CHKPNT 

T A 1 1 

sav: 

CONO 

PURG^ 

Ci  IK  PN  T 
SNA  I 
CHKPNT 

SMA  2 3 o 73 

SAVE  3 678 

CON  O 3 56  7390 L 2 

CHKPNT  3 673 

CONO 

GPWG 

OFP 

SAVE 

LAHEL 

FJJI  V 

CHKPNT 

C3ND 

SM  A 3 

CHKPNT 

LABEL 

PAR  AM 

JUMP 

LABEL 

Gp4 

SAVE 

CONO  3 bo  7 890 l 2 34 

CONO  3 bo  7890  1 2 34 

PJRGC 

EO'JT  V 

CHKPNT 

CONO 

GPSP 

OF° 

SAVE 


LABEL 

C1NO 

MCH1 

CHKPNT 

MC£2 

CHKPNT 

LABEL 

EOUIV 

CHKPNT 

CD  NO 

SCc  1 

CHKPNT 

LABEL 

cO'JIV 

CHKPNT 

CONO 

S IP  l 

CHKPNT 

LA  icL 

RRMG1 

CHKPNT 

R B H G2 

CHKPNT 

R8MG3 

CHKPNT 

RBMG4 

CHKPNT 

SSG I 

CHKPNT 

SSG2 

CHKPNT 

SSG4 

CHKPNT 


SSG3  3 

SAV-  3 

CHKPNT  3 

CONO  3 

MATGP^  3 

MAT GPP  3 

LABEL  3 

SDR  i 3 

CHKPNT  3 

COND  3 

REP  T 3 

JUMP  3 

p AR  AM  3 

C"»N9  3 

LABEL  3 


CHKPNT 

SDR  2 

OFP 

SAVE 

CONO 

PLOT 

SAVr- 

PRTMSG 

L A 3 r L 


Bit  Position 
70 


56  7390  12  34 
5678901234 
5673901234 
5678901234 
5678901234 
5673901234 
5678901234 
567890  1234 
56  7390  12  3*t 
8o 7890  12  34 
56  789 J 12  3^ 
56789012  )4 
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DMAP 

Bit  Position 

Inst. 

63 

70 

J HP 

3 

56739012 K 

LA  3“l. 

3 

5o 7390 12 34 

PRTPAF M 

3 

567390 123+ 

LA  3 F L 

3 

56  739012  34 

pktpash 

3 

5673901234 

LA ‘3  ” L 

3 

5673901234 

PP  TP  Ap M 

3 

5o  7390  1 2 34 

LA3  cL 

3 

3o7890  12  34 

PPTPARM 

3 

5673901234 

LA  )P.L 

3 

56  7 39  J 1234 

PkTPAPM 

3 

56  7390  12  34 

LAB  Pl. 

3 

5a 7390 12 34 

>:\io 

3 

50  7 >90  12  34 
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3. 3. 3. 5 File  Name  Restart  Table 


DMAP 

Bit  Position 

DMAP 

Bit  Position 

Inst. 

94  loo  rro 

120 

Inst.  94 

o 

o 

o 

RIG  I N 

LABEL 

2 

F I L fr 

COND 

34 

F I L ; : 

MC  E I 

3 

GP1 

4 

CHK  PNT 

3 

SAVE 

4 

MCE  2 

4 

CMKPM 

4 

CHKPNT 

4 

G°2 

5 

LABEL 

34 

CHK PNT 

5 

EQUIV 

3 

PLTSTT 

7 

CH  K PNT 

3 

SAVC 

7 

COND 

3 

P < TMS  G 

7 

SC  El 

5 

SvTVAL 

7 

CHKPNT 

3 

SAVE 

7 

LABEL 

3 

C 1M0 

eouiv 

6 

FLJT 

CHKPNT 

6 

SAV~ 

CONO 

6 

PT  T MSG 

SMP1 

6 

LABEL 

CHKPNT 

6 

CHKPNT 

7 

LABEL 

6 

GP3 

6 

RBMGl 

7 

CHK  PN  T 

6 

CHKPNT 

7 

T A 1 ♦ 

7 

R8MG2 

8 

S4VE 

7 

CHKPNT 

8 

CJND 

7 9 

RBMG3 

9 

PURGE 

A 2 

CHK  PNT 

9 

CHKPNT 

7 

R8MG4 

0 

SM  A I 

8 

CHKPNT 

0 

CHKPNT 

8 

SSG1 

1 

S M A 2 

9 

CHKPNT 

I 

SAVE 

9 

SSG2 

2 

COND 

9 

CHK  PNT 

2 

CHKPNT 

9 

SSG  4 

COND 

CHKPNT 

GPaIG 

SSG  3 

QPP 

SAVE 

SAVE 

CHKPNT 

LA  A EL 

CONO 

E)JIV 

0 

MATGPP 

CHKPNT 

0 

MAT  GPP 

COND 

0 

LABEL 

S’U3 

0 

SDR  I 

CHKPNT 

0 

CHKPNT 

LABEL 

0 

CHNO 

PAR  AM 

I 

RE  P T 

JUMP 

JUMP 

LABEL 

0 

P \R AM 

GP4 

1 

COND 

S A VP 

1 

LABEL 

CO  >10 

1 

CHKPNT 

COND 

1 

SDR  2 

PURGE 

l 3 36  24 

OFP 

C9UIV 

4 

SAVE 

CHKPNT 

COND 

COND 

2 

PLQ  T 

GPS  P 

2 

SAVE 

OFP 

2 

PRTMSG 

SAVE 

2 

LA3FL 
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DMAP  Bit  Position 

Inst.  94  100  110  120 

JJMP 

LABEL 

PtfTPARM 

LABEL 

PR T PAR  M 

LAB  ~L 

PRTPA°M 

LABEL 

PRTPARM 

LABEL 

PRTPA^M 

LABEL 

END 
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3.3.4  Case  Control  Deck  and  Parameters  for  Static  Analysis  with  Inertia  Relief 

The  following  items  relate  to  subcase  definition  and  data  selection  for  Static  Analysis  with 
Inertia  Relief: 

1.  A separate  subcase  must  be  defined  for  each  unique  combination  of  constraints  and  static 
loads. 

2.  A static  loading  condition  must  be  defined  for  (not  necessarily  within)  each  subcase 
with  a L0AD  selection. 

3.  An  SPC  set  may  be  selected  only  if  used  to  remove  grid  point  singularities  or  some,  but 
not  all,  of  the  free  body  motions.  At  least  one  free  body  support  must  be  provided  with 
a SUP0RT  card  in  the  Bulk  Data  Deck. 

4.  Loading  conditions  associated  with  the  same  sets  of  constraints  should  be  in  contiguous 
subcases  in  order  to  avoid  unnecessary  looping. 

5.  REPCASE  may  be  used  to  repeat  subcases  in  order  to  allow  multiple  sets  for  the  same  out- 
put item. 

The  following  output  may  be  requested  for  Static  Analysis  with  Inertia  Relief: 

1.  Displacements  at  selected  grid  points  due  to  the  sum  of  the  applied  loads  and  the  inertia 
loads. 

2.  Nonzero  components  of  the  applied  static  loads  at  selected  grid  points. 

3.  Reactions  on  free-body  supports  due  to  applied  loads  (single-point  forces  of  constraint). 

4.  Forces  and  stresses  in  selected  elements  due  to  the  sum  of  the  applied  loads  and  inertia 
loads . 

5.  Undeformed  and  deformed  plots  of  the  structural  model. 

The  following  parameters  are  used  in  Static  Analysis  with  Inertia  Relief: 

1.  GRDPNT  - optional  - a positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed. 

2.  WTMASS  - optional  - the  terms  of  the  mass  matrix  are  multiplied  by  the  real  value  of  this 
parameter  when  they  are  generated  in  SMA2. 
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3.  ires  - optional  - a positive  integer  value  of  this  parameter  will  cause  the  printing  of 
the  residual  vectors  following  the  execution  of  SSG3. 

4.  C0UPMASS  - CPBAR,  CPR0D,  CPQUAD1  , CPQUAD2 , CPTRIA1  , CPTRIA2  , CPTUBE,  CPQDPLT , CPTRPLT , 
CPTRBSC  - optional  - these  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness  (see  Section  3.1  for  list  of  elements).  See  Section  3.1.5 
for  an  explanation  of  the  use  of  these  parameters. 
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3.4  NORMAL  MODE  ANALYSIS 

3.4.1  DMAP  Sequence  for  Normal  Mode  Analysis 

kigu  format  omap  listing 

SERIES  Ml 
P ! G I C F n p M A T 3 

M A S T o A N SOURCE  ° 0 n G R A m C 0 M P I L A *r  I 0 
DMA  P-OM A°  INSTRUCTION 
NO. 


1 PFGIN 

NO. 3 NORMAL  MCOES  ANALYSIS  - SERIES  Ml  $ 

2 «=  tlE 

LLL=tapc  $ 

3 CgPl^) 

GFrMl,GE0*2 ,/GPL  , E Q c X I N , C D D T RGPHT , $ U / V, N , l USET/  C ,N, 

1 23/VfN ♦NQG°OT  % 

4 SAVE 

LUSET  % 

5 CHKPNT 

GPL  ,EOEXIN,G°OTf CSTM,RGPnTtsiL  $ 

6 Crp2 1) 

GECM2, FQEXIN/ECT  * 

7 CHKPNT 

ECT  $ 

8 PITSET 

PCCBtEOFXTN, ECT/PLTScTX,PLTPAR ,GPSrTS,^LSFTS/V,N,NSIL/  V,N, 

J UMPPL  °T  $ 

9 SAVE 

NSIL, JUMPPLOT  $ 

10  PRTMSG 

DLT  SETX//  % 

11  SETVAL 

//V,N, PLTFLG/C,N,l/V,N, RFILE/C,N,0  $ 

12  SAVE 

PLTFLG,PFIIE  * 

13  CONO 

PltJUMPPLQT  * 

14  (^Pl7)t2) 

PLTPAP.  ,GP  SETS,  FL  SETS, CASECC,B5P0T, EOF  XINtSILt, /PLOTXl/  V,N, 
NSIL/V,N,LUSFT/V,N,  JUMP  PLOT /V,  N , P L T Ft  G/ V , K , PFRE  $ 

15  SAVE 

JUMPPLOT, PLTFLG, PF ILF  S 

16  PP  TM  SG 

PLCTX1//* 

17  LA8FL 

PI  * 

18  CHKPNT 

PITPAP ,GPSFTS,FLSETS  S 

19  CgpT) 

G£CM3,FQSXIN,Gr0”2/,GPTT/c,N,123/V,N,N0GPAV/C,N,  123  % 

20  CHKPNT 

GPTT  $ 

21  (JaTi^) 

,ECT,FPTtPGPOTf S IL,GPTT,CSTM/EST, ,GEI ,FCPT,GPCT/V,N,LUSFT/  C ,N, 
123/V,NfN0SIMP/C,N, 0/V,N,NOGFNL/Vt N,GENEL  $ 

22  SAVE 

NCGENL,NOSIMPf GFNFL  * 

23  CONO 

ERROR  1, NO SIMP  $ 
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k 1 G l L)  FukMAT 

SERIES  MI 

UMAP  LISTING 

9 ! C I p Fnp  M A T 

3 

M A S T P AN’  S n U 0 C 0 PROGRAM  COMPILATION 
PM  A P- 0M AP  INSTRUCTION 
Njn# 


24  PURGE 

OOPST/GFNEL  S 

25  CHKPNT 

EST, ECPTtGPCTtGEI ,HGPST  $ 

26  (3m~aQ 

CSTMf MPTf FCPTt GPCT, OIT/KGGX, ,G»St/ V f N ,NOGENL/ V,N ,N1K4GG  * 

27  CHKPNT 

KC-GX  fG° ST  t 

29  (JMA2^) 

CSTMfMPT, FCPTtGPCTtOIT/MGGf /Vf  YtWTMASS=I.D/VtN,NnMGG/V,Nf NOPGG/ 

V ,YfCOUPvASS/V,Y  ,CPPAR/Vf  Yf  CPP^O/V,  Y,  CPQ'JADl/V,  Yf  CPQUA02/  V, 

Y t C P T R I Al/Vt YtCPTPI A2/V,YtCPTUBE/VtYfCPQ0PLT/V» Y,CPTRPLT/  V,Y, 
CPTPPSC  * 

29  SAVE 

NCMGG  « 

30  CONO 

EPR0P1  * NHMGG  * 

U CHKPNT 

MGG  * 

32  CCND 

LGPWGtGROPNT  * 

33  (^GPWfT) 

BGPDT,CSTMf EOEXIN, MGG/OGPWG/V, Y,GRCPNT=-1/V, Y,WTmASs  $ 

34  OFP 

OGP WG  »«v«t//VtM9CAR ONO  S 

35  SAVE 

CARDNO  $ 

36  LABEL 

LGDWG  * 

37  EQ'JIV 

KGGX  t KGG/  ^GTNL  * 

38  CHKPNT 

K GG  * 

39  C PNP 

l PL l it NOGFNL  * 

43  cJEED 

CEI f KGGX/KGG/V,N, LUSET/V, N ,NDGENL / V, N,NOSI MP  $ 

41  CHKPNT 

KGG  $ 

42  LABEL 

LRLIL  t 

43  PAPAM 

//C»N, MDY/V,M, NSKIP/Cf Nt0/CtN,0  $ 

44  (^GP4  2) 

C ASECC  t GF0M4 » C0E XI N ? S I L » GPOT/P G t » U S5Tr / V ? Nf  LUSET/V  t N f M PCF 1/  Vf 
NtMPCc2/V,NtSINGLE/VrN»CMIT/V,N,PE ACT/V, N,NSKI P/V,N,REPFAT/ 
VfN,NPSET/Vf NtNPL/VfN tNOA  $ 

45  SAVE 

MPCf=l,  MPC  *=2  t SINGLE,  OMIT  , REACT,  NSK T P , P EPEAT , NOSET f NOL tNO A t 

46  COND 

E RR0P3  9 NOL  * 

47  PURGE 

KRP ,KLR fDMf MLR , MR /RE ACT /GM/MPCPl/GO/OMI T/KFS/S INGLE/ OG/ NOSET  t 
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KlliU  FORMAT 
SERIFS  Ml 

DMAF  LISTING 

RIGID  FORMAT 

3 

M A S T Q 
DMAP-3VAP  IN'S 1 
NO. 

AN  S 0 (J  R r E PROGRAM  compilation 
fRiJCTION 

48  FQUI V 

KGGtKNN/MPCFl/MCGt  MNN/MPCFi  * 

49  CHK°NT 

KPRfKL»tOM»^LP  » MP,  GM,RGtGOtKFSf  OStUSFTfKNNfMNN  * 

51  CnNO 

L PL4  » GENF  L t 

51  (^GPSP^ 

GPL  ? GPSTf  USETt  SI L/OGPST  $ 

52  OFP 

nr, pst,,  , , ,//vrN,CApr)NO  t 

53  S A V - 

C AR  DNH  * 

54  LARFL 

LRL4  $ 

55  COND 

L RL  2 » M PCF2  * 

56  (^CElP) 

IJSFT  t R G /GM  % 

57  CHKPNT 

GM  $ 

58  CmcTT) 

USET, G^fKGGt MGG, ? /KNN  t MNN  * , t 

59  CHKPNT 

K N K t M^’N  * 

60  LA3FL 

L QL2  t 

61  EOUIV 

KNN, KCF/S  TNGL^/mmn, MFF/ SINGLE  t 

62  CHKPNT 

KFFfMFF  S 

63  CCND 

LBL3, SINGLE  * 

64 

USFTfKNN*MNNt t/KFFfKFSffMPFft  t 

65  CHKPNT 

KFSfK^F  f MF F * 

66  LABEL 

LRL3  * 

67  FOUIV 

KFF, KA A /OMIT/  MF  p t M A A /CmI T F 

68  CHKPNT 

K A A t M A A S 

69  COMn 

LRL5t0MIT  t 

70  (J^pP) 

l IS  FT f KF  F t y t/G9  t K A A » K 00  t L 00 1 UOO  * » t r » i 

71  CHKPNT 

GO  f K A A S 

72  (3mpQ 

IJSFT fGOtMFF/MAA  * 

73  CHKDNT 

*AA  $ 
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klolD  FukHAT 
SfcrtltS  Ml 

DMAP  LISTING 

r I r. i r frsM  jT 

3 

*'  A S T p A \'  SOURCE  PROGRAM  COMPILATION 
PMAP-n^AP  JN^TPUCTT  °N 


NO. 

74  LA«=L 

LRL5  « 

75  CONO 

LRL6,o=ACT  «. 

7 ft  (rT>  vr/T) 

I S^TtKA  A,mAA/KLL  ,<L  '^»KRRf  MLLrMl  °f  MFR  * 

77  thK^NT 

KLL  fKLPfKPP  f^|  l »VLP  » MRR  * 

78  CrRMT?) 

KLL/LLLfUlL  *> 

7P  CHRP  NT 

ULLtlLL  * 

BO  (g^RMr-T) 

LLL tULLtKLPtKon/OM  $ 

81  C H K ° N T 

OM  $ 

92  (p/3  mg  4) 

HM  , MLL  f MLP  ♦ MpP *> 

83  CHKPNT 

MR  $ 

94  L AR  r L 

LRL6  * 

95  (^Pp0  3 

OYNAMTCS,GPL,SIL fUSFT/GPLDtSILOfUSFTn, , f , , , , FFC, EQOYN/V , M , 
LUSFT  / V t'l  t L USE  T0/V  t N »NQTFL  / V t N » NC’OLT  / Vt  Kl  ? NOPSDL / V » Nf  NOpRL  / V, 
N*NCNLPT/V,NtNOTPL/VfNf NOFFO/C  tNt 12  3/V,M,N0UF  * 

86  $AV" 

MOFFO  * 

R7  CCNO 

F PPOD  2 » Nn Fc0  % 

88  CHKPNT 

fc0  * 

89  F A 

KAA,MAAtMPf  PMf  rcCfuSE7*f  CASECC/LAMA,PHIA,^I  tO^IGS/C  , N , ^OOF  S / V , N , 
NFIGV  t 

90  S A Vr 

NEIGV  $ 

91  CHKPNT 

LAMAfPHIAfMI»nFIGS  * 

92  PRO 

LAMAtOMGSv  v?  »//Vv*UCARDNn  $ 

93  S AVr 

CAPONO  $ 

94  CnNn. 

FIMStNFIGV  $ 

95  (jCEp 

MSFTt tPHI Af ,tGO,GMt fKFS , , /PHI G » fQG /C » N, 1 /C tN t PE I G i 

96  CHKPNT 

PHIGtOG  t 

97  PARAM 

//C»Nt  SUR/V,N, SCALAR/V,N, SIL/V,N, LUSFT  * 

98  EOUIV 

sil,stp/scalap/bgpdt,bgpdp/scal ap  $ 
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RIGID  FORMAT  OMAP  LISTING 
SERIES  Ml 

RIGID  format  3 

N A $ T P A N SOURCE  o d q g o A m COMPILATION 
OMAP- CM AO  INSTRUCTION 
NO  • 

99  CHKPNT  si of RODOO  * 


100 

CONP 

L PL  7 » SC  At  AP  * 

L 01 

(PLTTRA Np 

BG°DT » S I L/HOPOP»  S I N t LUSET/V  »N » L USr°  * 

13? 

SAVE 

LUSEP  t 

103 

CHKPNT 

RGPOP  f 5>  f 0 t 

134 

LABEL 

LBL7  * 

105 

(JDR?^) 

C A SECT  ,CSTMfMPTf  niT,FQPXIN,  SIL  t t » RGPDPfLAMA, 
OPHlGfnFSltOEFlrPPHIG/C,Nf REIG  $ 

OGtPHIG, EST, /fOOGlt 

106 

n f o 

OPHIG, 00G1, QRF it 0CS 1 t ,//Vf NtCARONQ  % 

107 

SAVE 

CARONO  t 

108 

CONO 

P2, JUMPPLOT  $ 

109 

(^loQ 

PLTPAQ ,GPSETSf FLS^TSfCASECCtPGODTt tOEXINt SIP 
VfN,NSIL/Vf  N,LUSET/VtN, JUMP  PLOT /V, N,PLTFLG/V 

, ♦ PPHIG  / PL0TX2/ 
t N»  PFI LE  $ 

110 

SAVE 

PFILE  * 

ill 

PPTM$G 

PLCTX2//  % 

112 

LABEL 

02  % 

113 

JUMP 

FINIS  $ 

1 14 

L A 8f  L 

FPR0P1  * 

115 

PRTO ARM 

//CfN,-l/Cf N, MOOFS  t 

1 16 

L ARC  L 

EPR0R2  * 

117 

PPTP  ARM 

//C»N,-2/CtNtMnnES  E 

118 

L A RCL 

EPR0R3  % 

119 

PRTP ARM 

//Ct N9-3/C9N9 MPOCS  $ 

120 

LABEL 

FINIS  t 

121 

END 

t 
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3.4.2  Description  of  DMAP  Operations  for  Normal  Mode  Analysis 

3.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations, 
and  tables  for  relating  internal  and  external  grid  point  numbers. 

6.  GP2  generates  Element  Connection  Table  with  internal  indices. 

8.  PLTSET  transforms  user  input  into  a form  used  to  drive  structure  plotter. 

10.  PRTMSG  prints  error  messages  associated  with  structure  plotter. 

13.  Go  to  DMAP  No.  17  if  no  undeformed  structure  plot  request. 

14.  PL0T  generates  all  requested  undeformed  structure  plots. 

16.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

19.  GP3  generates  Grid  Point  Temperature  Table. 

21.  TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

23.  Go  to  DMAP  No.  114  and  print  error  message  if  there  are  no  structural  elements. 

26.  SMA1  generates  stiffness  matrix  [K*g]  and  Grid  Point  Singularity  Table. 

28.  SMA2  generates  mass  matrix  [M  ]. 

30.  Go  to  DMAP  No.  114  and  print  error  message  if  no  mass  matrix  exists. 

32.  Go  to  DMAP  No.  36  if  no  weight  and  balance  request. 

33.  GPWG  generates  weight  and  balance  information. 

34.  0FP  formats  weight  and  balance  information  and  places  it  on  the  system  output  file  for 
pri  nting. 

37.  Equivalence  [K*g]  to  CKgg]  it  no  general  elements. 

39.  Go  to  DMAP  No.  42  if  no  general  elements. 

40.  SMA3  adds  general  elements  to  stiffness  matrix  [Kgg]  to  obtain  stiffness  matrix  [K  ]. 

44.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET)  and  forms  multi- 
point constraint  equations  [Rg] { ug > = 0. 

46.  Go  to  DMAP  No.  118  and  print  error  message  if  no  independent  degrees  of  freedom  are  defined. 
48.  Equivalence  EKgg]  to  [Kpn]  and  CMgg]  to  no  mul Poi constraints. 

50.  Go  to  DMAP  No.  54  if  general  elements  present. 

51.  GPSP  determines  if  possible  grid  point  singularities  remain. 

52.  0FP  formats  table  of  possible  grid  point  singularities  and  places  it  on  the  system  output 
file  for  printing. 

55.  Go  to  DMAP  No.  60  if  MCE1  and  MCE2  have  already  been  executed  for  current  set  of  multi- 
point constraints. 

56.  MCE1  partitions  multipoint  constraint  equations  [Rg]  = [Rm  | Rn]  and  solves  for  multi- 
point constraint  transformation  matrix  [G  ] = -[R  ]"V R ]. 

nr  L mJ  L n 


3.4-6  (6/1/72) 


NORMAL  MODE  ANALYSIS 


58.  MCE2  partitions  stiffness  and  mass  matrices 


61, 


[V  = 


Snn  I Kmm 


and 


V - 


M M 
nn  nm 

M "t"" M 

mn  nm 


and  performs  matrix  reductions 

[Knn]  . CO  * CgXJ  ♦ [i][6m]  * [HJCV  and 

[m„„]  ■ [«„„]  * csJjpwi  * [»In][6n]  * c^Puity. 

Equivalence  [Knp]  to  [Kff]  and  [Mpn]  to  [Mff]  if  no  single-point  constraints. 


63.  Go  to  DMAP  No.  66  if  no  single-point  constraints. 

64.  SCE1  partitions  out  single-point  constraints 


txj  = 


Kff  | Kfs 


Ssf 


ss 


and 


= 


ff 


"fs 


'sf 


ss 


67.  Equivalence  [Kff]  to  [Kaa]  and  [Mff]  to  [Maa]  if  no  omitted  coordinates. 

69.  Go  to  DMAP  No.  74  if  no  omitted  coordinates. 

70.  SMP1  partitions  constrained  stiffness  matrix 


[Kff]  = 


^a|Kao_ 
Koa  | Koo_ 

i-lr 


solves  for  transformation  matrix  [Gq]  = -[Kqo]  CKoa3 

and  performs  matrix  reduction  [K  ] = [K  1 + [K*L][G  ] 

aa  aa  oa  u 


72.  SMP2  partitions  constrained  mass  matrix 


[Mff]  = 


aa  | ao 


oa 


oo 


and  performs  matrix  reduction 

[Ml  = [MaJ  + [mIJ[g0]  + tGjHMoa]  + 


aaJ  - aaJ  u oa-“-  o 
7S.  Go  to  DMAP  No.  84  if  no  free -body  supports 
7").  RBMG1  partitions  out  free-body  supports 


= 


u 


cl 


rr 


and 


tv  ■ 


M I M 

MU  I lc 

M M 
rl  | rr 


78 


RBMG2  decomposes  constrained  stiffness  matrix  [K£J  = [L0£][U££] . 


3.4-7  (6/1/72) 


RIGID  FORMATS 


80.  RBMG3  forms  rigid  body  transformation  matrix 

m ■ -£K„rVtr:, 

calculates  rigid  body  check  matrix 

[X]  = [Krr]  + [K{r][D], 

and  calculates  rigid  body  error  ratio 


82.  RBMG4  forms  rigid  body  mass  matrix  [mr]  = [Mrr]  + [M£rJ[D]  + [DT][M£r]  + [DT][M££][D] . 

85.  DPD  extracts  Eigenvalue  Extraction  Data  from  Dynamics  data  block. 

87.  Go  to  DMAP  No.  116  and  print  error  message  if  no  Eigenvalue  Extraction  Data. 

89.  READ  extracts  real  eigenvalues  from  the  equation 


[K 


aa 


XHM]lua)  - 0 


calculates  rigid  body  modes  by  finding  a square  matrix  [<f>  ] such  that 

is  diagonal  and  normalized,  computes  rigid  body  eigenvectors 

"d 


[<J>  ] = 

LyaoJ 


rro 


L Yro  __ 


calculates  modal  mass  matrix 


[m]  = [<t>J][Maa][<Oa] 

and  normalizes  eigenvectors  according  to  one  of  the  following  user  requests: 

1)  Unit  value  of  selected  coordinate 

2)  Unit  value  of  largest  component 

3)  Unit  value  of  generalized  mass. 

92.  0FP  formats  eigenvalues  and  summary  of  eigenvalue  extraction  information  and  places  them  on 
the  system  output  file  for  printing. 

94.  Go  to  DMAP  No.  120  and  exit  if  no  eigenvalues  found. 


3.4-8  (6/1/72) 


NORMAL  MODE  ANALYSIS 


95.  SDR1  recovers  dependent  components  of  the  eigenvectors 


V = £G0]{*a}  • 


and  recovers  single-point  forces  of  constraint  {q$}  = [ K^s . 


98.  Equivalence  SIL  to  SIP  and  BGPDT  to  BGPDP  when  one  or  more  geometric  grid  points  exist. 

101.  PLTTRAN  modifies  BGPDT  and  SIL  for  functional  modules  SDR2  and  PL0T. 

105.  SDR2  calculates  element  forces  and  stresses  (0EF1,  0ES1)  and  prepares  eigenvectors  and 
single-point  forces  of  constraint  for  output  (0PHIG,  PPHIG,  0QG1). 

106.  0FP  formats  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for  printing. 

108.  Go  to  DMAP  No.  112  if  no  deformed  structure  plots  are  requested. 

109.  PL0T  generates  all  requested  deformed  structure  plots. 

111.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  deformed  plot  generated. 

113.  Go  to  DMAP  No.  120  and  make  normal  exit. 

115.  N0RMAL  M0DE  ANALYSIS  ERR0R  MESSAGE  N0.  1 - MASS  MATRIX  REQUIRED  F0R  REAL  EIGENVALUE  ANALYSIS 

117.  N0RMAL  M0DE  ANALYSIS  ERR0R  MESSAGE  N0.  2 - EIGENVALUE  EXTRACT I 0N  DATA  REQUIRED  F0R  REAL 

EIGENVALUE  ANALYSIS. 

119.  N0RMAL  M0DE  ANALYSIS  ERR0R  MESSAGE  N0.  3 - N0  INDEPENDENT  DEGREES  0F  FREED0M  HAVE  BEEN 


DEFINED. 


3-4-9  (6/1/72) 


RIGID  FORMATS 


3 Restart  Tables  for  Normal  Mode  Analysis 
3.1  Bit  Positions  for  Card  Name  Restart  Table 

Card  Name  Bit  Pos.  Card  Name  Bit  Pos.  Card  Name  Bit  Pos. 


ADUM1 

I 

CFLUID2 

2 

■CONM2 

5 

A UUM2 

l 

CFLUI03 

2 

FSLIsT 

5 

AUUM3 

I 

CFLUi D4 

2 

PtLAS 

6 

AU0M4 

I 

CUNKGG 

2 

PMAS3 

7 

AUUMS 

l 

CUOMEM 

2 

MAT1 

8 

AGUMo 

I 

CvjUMtM  1 

2 

MAT2 

8 

AGUM  7 

l 

CQDMEM2 

2 

MAT3 

8 

AGUM8 

l 

CUDMEM3 

2 

MATT  1 

8 

AGUM9 

I 

COGPLT 

2 

MAT  T2 

8 

AXIC 

I 

Col)  AU 1 

2 

MATT3 

8 

AXIF 

I 

O0UAG2 

2 

TABLEM 1 

8 

AXSLUT 

1 

CRGD 

2 

TA6LlM2 

8 

CELAS1 

I 

CSHEAR 

2 

i ABLEM3 

8 

C t L AS2 

I 

CSLGI 3 

2 

TABLEM4 

a 

C6LAS3 

I 

CSLJT4 

2 

TEMPMT  $ 

8 

CELAS4 

I 

CTEfRA 

2 

TEMPMX  $ 

8 

GMAsSl 

1 

CTGRJRG 

2 

MPC 

9 

CMA3S2 

I 

CTRAPRO 

2 

AX  I 3 YM  $ 

9 

CMASS3 

1 

CTRbSC 

2 

MPC ADD 

9 

CMASS4 

I 

C T R I A 1 

2 

MPCAX 

9 

oURGiC 

I 

CTR I A2 

2 

M PC  $ 

9 

LUKG1R 

l 

CTRi ARG 

2 

SPC 

10 

CUROlS 

I 

CTRMEM 

2 

SPC1 

10 

OUKG2C 

1 

CTRPLT 

2 

S PC  ADD 

10 

CUR02R 

L 

GTJBE 

2 

SPC  AX 

10 

oGKG2S 

l 

CTWIST 

2 

SPCS 

10 

FREtPT 

1 

CrfEGGE 

2 

ASET 

11 

ORGSET 

1 

PBAR 

3 

ASETi 

11 

GRID 

I 

PCGiMEAX 

3 

uMIT 

11 

OR  I GB 

1 

PDUMl 

3 

UMIT1 

11 

OR  I OF 

I 

PUUM2 

3 

UMITAX 

11 

GRIDS 

I 

PGUM3 

3 

jiU  PAX 

12 

PUliNlTAX 

I 

PGUM4 

3 

SUPuRT 

12 

PRE3PT 

I 

PGUM5 

3 

TEMP 

13 

K I NG AX 

I 

PDUM6 

3 

TEMPAX 

13 

KINGFL 

I 

PUUM7 

3 

TEMPO 

13 

SECTAX 

l 

PUUM8 

3 

TEMPP1 

13 

3 EUOP 

I 

PGUM9 

3 

TEMPP2 

13 

SLbGY 

I 

PgUMEM 

3 

TEMPP3 

13 

SPG I NT 

I 

PgOMEMl 

3 

TEMPRB 

13 

BARUR 

2 

POUMEM2 

3 

rfTMASS 

14 

CAXIF2 

2 

PUGMEM3 

3 

GRDPNT 

15 

CAXIF3 

2 

PQDPLT 

3 

PLUTEL 

16 

CAXIF4 

2 

POUAUl 

3 

PLOTS 

18 

CBAR 

2 

PGUAG2 

3 

POUTS 

19 

CCGNEAX 

2 

PRGD 

3 

COUPMASS 

24 

CDUM1 

2 

PSHEAR 

3 

CPBAR 

24 

CGUM2 

2 

PTGRDRG 

3 

CPQDPLT 

24 

CDUM3 

2 

PTRBSC 

3 

CPUUAD1 

24 

CGUM4 

2 

P TR I A 1 

3 

CPQUAG2 

24 

CGUM5 

2 

PTRIA2 

3 

CPRGD 

24 

GUUM6 

2 

PTRMEM 

3 

CPTRBSC 

24 

CDUM7 

2 

PTRPLT 

3 

CPTkIA  1 

24 

CDUM8 

2 

P TUBE 

3 

CPTRI A2 

24 

CDUM9 

2 

PTfclST 

3 

CPTRPLT 

24 

CHEXAi 

2 

GENEL 

4 

CPTUBE 

24 

CHEXA2 

2 

CONM1 

5 

EIGR 

61 

3.4-10  (4/1/73) 


NORMAL  MODE  ANALYSIS 


3. 4. 3. 2 Bit  Positions  for  File  Name  Restart  Table 


File  Name  Bit  Pos.  File  Name  Bit  Pos. 


BGPOT 

94 

L LI 

1 OR 

CST’ 

94 

IILL 

108 

iOF  XI  Nl 

94 

DM 

199 

GPDT 

94 

MR 

110 

GPL 

94 

— D 

111 

SIL 

94 

r 00  VN 

111 

P C T 

95 

GPL  0 

111 

GpTT 

96 

SILO 

111 

^CP  T 

9 J 

USlTO 

111 

r ST 

97 

LAMA 

112 

GE I 

97 

M T 

1 U 

GpC  T 

97 

O^IGS 

1 12 

GpST 

98 

PHI  A 

1 U 

KGGX 

9R 

PHIG 

Hi 

MGG 

99 

OG 

113 

KGG 

100 

OF  F 1 

1 14 

RG 

101 

or- Si 

l 14 

US  FT 

101 

OPHIG 

114 

OGPST 

iO<> 

OQGl 

114 

GM 

103 

PPHIG 

1 14 

KMN 

104 

8Gpi)P 

1 13 

MNIN 

104 

SIP 

115 

KFF 

105 

-LS'TS 

116 

KPS 

105 

GPScTS 

lib 

MFF 

105 

PLTPAR 

1 lo 

GO 

106 

PLTSFTX 

1 16 

K AA 

lOo 

MAA 

117 

KLL 

107 

KLP 

107 

KRP 

107 

MLL 

107 

MLR 

107 

MRP 

107 

3.4-11  (6/1/72) 


RIGID  FORMATS 


3.4. 3. 3 Card  Name  Restart  Table 

DMAP  Bvt 

Inst.  1 10  20 


* “:G  IN 
F I L " 

G°  L 
S AVf 

rpz 

PL  TSb  " 
S VJr 

p ■<  t vj  v; 
S-TVAL 
SAVT 
CON  9 

PLHT 

swr: 

pp tmsg 

L V<’L 

CHKP(.T 

CP3 

CHK  Pf\!T 

TA1, 

SW- 

row 

PJPGF 
C HKPfv.T 
S^A  I 
CH*  P N r 
SMA2 
SAV  : 
COMO 
ClKP\!r 
CJND 
r,?wG 

CFP 
SA  V ' 

L A H r L 

CMJIV 

CKPNT 

C9N0 

SM  A 3 

CHKPNT 

LA3~l 

PAP  AN' 

G=>4 

SA  Vr 

CONO 

PURGF 

E9UIV 

CHKPNt 

CDNO 

GPSP 

OFP 

SAVE 

LA3EL 

COND 

MC51 

CHKPN'T 


12345o739  ) 

L23f5o7890 

I 

l 

l 

12  -t  3 
12  '4  5 


1 

L 

12345o7 
i?345o7 
12  3+3  37B 
1 2 34  5o  7 
1234:>o7 
12  3 6 8 

12  3 6 3 

123  3 73 
123  9 73 
123  5 73 
123  5 73 
123  5 73 
123  5 73 
123  5 73 
123  9 78 


123  5 78 

lc34  b 8 
L234  6 8 
1234  6 8 


1234 

1234 

1234 

1 

1 

1 

1 

1 


90 

90 

90 

90 

90 


123436789 

1234367890 

123  6 890 

6 
6 
6 
6 


123 

123 

123 

123 


8 SO 

aso 

8SQ 

8SC 


1 2 34  5 o 78  9 
1 9 

1 9 


123436  89 
12  3 436  o 9 


6 

6 

8 

8 

3 

M 

8 

3 

0 

8 

8 

8 

8 


3 

3 

3 

3 

34 

3 

3 


4 

-4 

4 

43 

43 

45 

45 

45 


12 

12 

12 

12 

12 

-+ 

12  4 


4 


4 


4 


4 

4 

4 

4 

4 

4 

4 

4 

4 


4 

4 


4 


Position 

30 


3.4-12  (4/1/73) 


NORMAL  MODE  ANALYSIS 


DMAP 

Inst. 


10 


20 


Bit  Position 
30 


40 


50 


60 


MCE  2 

123436739 

4 

CHKPNT 

123*56789 

4 

LA3rL 

123456789 

4 

EOJIV 

1234567390 

4 

CHKPNT 

1234567890 

4 

COND 

1234567390 

4 

SC  El 

12345673^0 

4 

CUKPNT 

L 2 34  36 78  90 

4 

LA  3 St 

1 23*5o  73  90 

4 

EOUI  V 

123456^590 

1 

4 

CHKP  N T 

1234567890 

1 

4 

CONO 

1234567890 

I 

4 

S 1 

1234  6 390 

1 

CHKPNT 

1234  6 390 

1 

S'i  3 2 

12345678^0 

1 

4 

CHKPNT 

L234567390 

1 

4 

label 

1234567890 

1 

4 

cono 

1234567890 

12 

4 

R 3MG1 

1234567890 

12 

4 

CIKPNT 

1234567890 

12 

4 

R8MG2 

1234  6 890 

12 

CHKPNT 

1234  6 390 

12 

R8HG3 

1234  5 890 

12 

CHKPNX 

12  34  6 5 90 

12 

R3MG4 

1234567390 

12 

4 

CHKPNT 

1234567890 

12 

4 

LABEL 

1234567890 

12 

4 

l 90 

12 

S Wc 

1 90 

12 

c wn 

1 90 

12 

CHKPNT 

1 90 

12 

READ 

1234567390 

12 

4 

SAVE 

1234567390 

12 

4 

CHKPNT 

1234667890 

12 

4 

OF  P 

1234567890 

12 

4 

SAVE 

1234567890 

12 

4 

CUND 

1234567390 

12 

4 

Sf)R  l 

12  3*5678  90 

12 

4 

CHKPNT 

1234567890 

12 

4 

PAR  AM 

89 

EO'JIV 

89 

CHKPNT 

89 

CJNO 

89 

plttran 

89 

SAV - 

89 

CHKPNT 

89 

LABEL 

89 

SO°  2 

89 

OF  p 

9 

SAVE 

9 

C 1ND 

8 

PLOT 

8 

SAVr; 

8 

poT^SG 

8 

LA3r.L 

8 

JUMP 

12345^7890 

123456 

89 

LABEL 

1234567390 

123456 

89 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


4 

4 

4 


4 

4 

4 

4 

4 

4 

4 

4 


L 

L 

I 

I 

12 

12 

12 

12 

12 

12 

12 

12 


12 

12 


3.4-13  (6/1/72) 


RIGID  FORMATS 


DMAP 

Inst.  1 10  20 


PRTPARM 

LABEL 

PRTPARM 

LABEL 

PRTPARM 

LAB'l. 

END 


12345673 

L2345678 

12345678 

12345678 

12345673 

12345678 

12345676 


90 

90 

90 

90 

90 

90 

90 


123456 

123456 

123456 

123456 

123456 

123456 

123456 


89 

89 

89 

89 

89 

89 

89 


4 

4 

4 

4 

4 

4 

4 


Bit  Position 

30  40 


3.4-14  (6/1/72) 


NORMAL  MODE  ANALYSIS 


3.4. 3.4 


Rigid  Format  Change  Restart  Table 


DMAP 

Bit  Position 

DMAP 

Inst. 

63 

70  80 

Inst. 

B-G  IN 

34 

678901234 

vC  E 2 

FILF 

34 

678901234 

CHKPNT 

GPi 

LABEL 

SAV*= 

EO'J  IV 

CHKPNT 

CHKPNT 

GP2 

CUND 

CHKPNT 

SCE  1 

PL  TSE  T 

CHKPNT 

SAVE 

LABEL 

PR T MSG 

EQUIV 

SFTVAt 

CHKPNT 

SAVE 

COND 

COND 

S^Pl 

PLOT 

CHKPNT 

SAVE 

SMP2 

P^tmsq 

CHKPNT 

LABEL 

LABEL 

CHKPNT 

COND 

GP3 

P8MG1 

CHK  PNr 

CHKPNT 

TAU 

R3MG2 

SAVE 

CHKPNT 

COND 

RBMG3 

PURGE 

CHKPNT 

CHKPNT 

P8MG4 

S ‘*1 A 1 

CHKPNT 

CHKPNT 

LABEL 

SMA2 

3 

o 78 

DPD 

SAVE 

3 

6 78 

SAVE 

COND 

34 

678901234 

COND 

CHKPNT 

3 

678 

CHKPNT 

CONH 

READ 

GPHG 

SAVE 

OF  P 

CHKPNT 

SAV" 

OF  ° 

LABEL 

SAVE 

FOUIV 

COND 

CHKPN'r 

SDR  l 

COND 

CHKPNT 

Si  A 3 

PAP  AM 

CHKPNT 

E ) U I V 

LABEL 

CHKPNT 

PA&  AM 

C 1ND 

GP4 

PL '''TP  AN 

SAVC 

SAVE 

COND 

CHKPNT 

PURGE 

label 

E3UIV 

SOP  2 

CHKPNT 

O^p 

CQNO 

SAV- 

GPSP 

C JND 

OP  P 

PLOT 

SAV  •= 

SAVE 

LABEL 

PR  T MS  G 

COND 

LABEL 

VC  f 1 

JUMP 

CHKPNT 

lab-l 

Bit  Position 
63  70 


34  6 789 J 1 2 34 


34  678901234 
34  678901234 


34  678901234 
3 4 6 7893 1 2 34 


80 


3.4-15  (6/1/72) 


RIGID  FORMATS 


DMAP 

Bit  Position 

Inst. 

63 

7o 

pj  TP  A Si1 

34 

0 739  0 1 2 34 

LA3IL 

34 

6739012  14 

P»*TPA&  M 

34 

673901234 

LA3rL 

34 

6 7390 i 2 34 

PRToAum 

34 

6 7 39312  34 

l_43rl 

34 

6 7*9012  34 

evo 

3^ 

678901234 

3.4-16  (6/1/72) 


NORMAL  MODE  ANALYSIS 


3.4. 3.5  File  Name  Restart  Table 


DMAP  Bit  Position 

Inst.  94  100  110 


DMAP 

120  Inst.  94 


Bit  Position 
100  110 


Rr0lN 

FIL- 

I 4 

s avc  4 

CHKPNT  4 

GP2  3 

CHKPNT  0 


PL  T SF  T 

save 

pp  TMSG 
SSTVAL 
SAV^ 

CO  NO 

PLOT 

SAVE 

PKTMSG 

LABPL 

CHKPNT 


G°  3 6 

CHKPNT  0 

TA1,  7 

SAVf=  7 

CO  NO  7 

P'JWGE  7 

CHKPNT  7 

SO  A L 3 

CHKPNT  3 

S 1A2 
SAVr 
CONO 


CHKPNT 
CONO 
GDNG 
0«=P 
SA  V " 
LAP  PL 
IV 

C H K P N T 
CONO 
S 1A3 

CHKPNT 

LABEL 

PAR  AM 

GP4 

SAVE 

CONO 

PURGE 

EQIJ  I V 

CHKPNT 

CONO 

G°  SP 

QPO 

SAVE 
L A 3 c L 
CON  0 
MCE  l 
CHKPNT 


6 

6 

6 

6 

6 


0 


2 


9 

9 

9 

9 


0 

0 

0 

0 

0 

0 

l 

I 

l 

1 

1 3 d67  90  3 

4 

2 

2 

2 

2 

2 

34 

3 

3 


MC-2 
CHKPNT 
LAHrL 
E OUT  V 
CHKPNT 
C1NO 
SC  - I 
CHKPN" 
LA3rL 
E ) -J  I V 
CH K PNT 
CONO 
SMP1 
CHKPNT 
S^P2 
CHK  PNT 
LAB  CL 
CONO 
P.  3 MG  l 
CHK  PN  r 
RB  MG  2 

CHKPNT 

RBMG3 

CHKPNT 

RBMG4 

CHKPNT 

LABEL 

OPO 

SAVE 

C 1NO 

CHKPNT 

READ 

S\ V- 

CHK  P N T 

qcd 

SAVE 

C ON  0 

SOP  l 

CHKPNT 

P A R A M 

EOUI  V 

CHK°NT 

CONO 

PLTTRAN 

SAV~ 

CHKPNT 

LABEL 

SDR  2 

OFP 

SAVE 

CONO 

PLOT 

SAVE 

PRTMSG 

LABEL 

JU'IP 

LABEL 


6 

7890 

7 

7 

3 

3 

9 

9 

0 

0 

7890 

I 

I 

I 

I 


3.4-17  (6/1/72) 


fxi  m r\j  no  ro 


RIGID  FORMATS 


DMAP  Bit  Position 

Inst.  94  100  110  120 

PRTPArfM 

LArifrL 

PRTpAp  m 

UR£L 

pktpap  m 

LAB'Fl 

FNO 


3.4-18  (6/1/72) 


NORMAL  MODE  ANALYSIS 


3.4.4  Automatic  Output  for  Normal  Mode  Analysis 

Each  eigenvalue  is  identified  with  a mode  number  determined  by  sorting  the  eigenvalues  by 
their  magnitude.  The  following  summary  of  the  eigenvalues  extracted  is  automatically  printed: 

1.  Mode  Number 

2.  Extraction  Order 

3.  Eigenvalue 

4.  Radian  Frequency 

5.  Cyclic  Frequency 

6.  Generalized  Mass 

7.  Generalized  Stiffness 

The  following  summary  of  the  eigenvalue  analysis  performed,  using  the  Inverse  Power  method, 
is  automatically  printed: 

1.  Number  of  eigenvalues  extracted. 

2.  Number  of  starting  points  used. 

3.  Number  of  starting  point  moves. 

4.  Number  of  triangular  decompositions. 

5.  Number  of  vector  iterations. 

6.  Reason  for  termination. 

(1)  Two  consecutive  singularities  encountered  while  performing  triangular  decomposition. 

(2)  Four  shift  points  while  tracking  a single  root. 

(3)  All  eigenvalues  found  in  the  frequency  range  specified. 

(4)  Three  times  the  number  of  roots  estimated  in  the  frequency  range  have  been  extracted. 

(5)  All  eigenvalues  that  exist  in  the  problem  have  been  found. 

(6)  The  number  of  roots  desired  have  been  found. 

(7)  One  or  more  eigenvalues  have  been  found  outside  the  frequency  range  specified. 

(8)  Insufficient  time  to  find  another  root. 

(9)  Unable  to  converge 

7.  Largest  off-diagonal  modal  mass  term  and  the  number  failing  the  criteria. 

The  following  summary  of  the  eigenvalue  analysis  performed,  using  the  Determinant  method,  is 
automatically  printed: 
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1.  Number  of  eigenvalues  extracted. 

2.  Number  of  passes  through  starting  points. 

3.  Number  of  criteria  changes. 

4.  Number  of  starting  point  moves. 

5.  Number  of  triangular  decompositions. 

6.  Number  of  failures  to  iterate  to  a root. 

7.  Reason  for  termination. 

(1)  The  number  of  roots  desired  have  been  found. 

(2)  All  predictions  for  eigenvalues  are  outside  the  frequency  range  specified. 

(3)  Insufficient  time  to  find  another  root. 

(4)  Matrix  is  singular  at  first  three  starting  points. 

8.  Largest  off-diagonal  modal  mass  term  and  the  number  failing  the  criterion. 

9.  Swept  determinant  function  for  each  starting  point. 

The  following  summary  of  the  eigenvalue  analysis  performed  using  the  Givens  method,  is  auto- 
matically printed: 

1.  Number  of  eigenvalues  extracted. 

2.  Number  of  eigenvectors  computed. 

3.  Number  of  eigenvalue  convergence  failures. 

4.  Number  of  eigenvector  convergence  failures. 

5.  Reason  for  termination. 

(1)  Normal  termination. 

(2)  Insufficient  time  to  calculate  eigenvalues  and  number  of  eigenvectors  requested. 

(3)  Insufficient  time  to  find  additional  eigenvectors. 

6.  Largest  off-diagonal  modal  mass  term  and  the  number  failing  the  criterion. 

3.4.5  Case  Control  Deck  and  Parameters  for  Normal  Mode  Analysis 

The  following  items  relate  to  subcase  definition  and  data  selection  for  Normal  Modes: 

1.  METHOD  must  be  used  to  select  an  EIGR  card  that  exists  in  the  Bulk  Data  Deck. 

2.  On  restart,  the  current  EIGR  card  controls  the  eigenvalue  extraction,  regardless  of  what 
calculations  were  made  in  the  previous  execution.  Consequently,  when  making  restarts 
with  either  the  Determinant  method  or  the  Inverse  Power  method,  METHOD  should  be  changed 
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to  select  an  EIGR  card  that  avoids  the  extraction  of  previously  found  eigenvalues.  This 
is  particularly  important  following  unscheduled  exits  due  to  insufficient  time  to  find 
all  eigenvalues  in  the  range  of  interest. 

3.  An  SPC  set  must  be  selected  unless  the  model  is  a free  body  or  all  constraints  are 
specified  on  GRID  cards,  Scalar  Connection  cards  or  with  General  Elements. 

4.  Multiple  subcases  are  used  only  to  control  output  requests.  A single  subcase  is  suf- 
ficient if  the  same  output  is  desired  for  all  modes.  If  multiple  subcases  are  present, 
the  output  requests  will  be  honored  in  succession  for  increasing  mode  numbers.  M0DES 
may  be  used  to  repeat  subcases  in  order  to  make  the  same  output  request  for  several 
consecutive  modes. 

The  following  output  may  be  requested  for  Normal  Mode  Analysis: 

1.  Eigenvectors  along  with  the  associated  eigenvalue  for  each  mode. 

2.  Nonzero  components  of  the  single-point  forces  of  constraint  for  selected  modes  at 
selected  grid  points. 

3.  Forces  and  stresses  in  selected  elements  for  selected  modes. 

4.  Undeformed  plot  of  the  structural  model  and  mode  shapes  for  selected  modes. 

The  following  parameters  are  used  in  Normal  Mode  Analysis: 

1.  GRDPNT  - optional  - a positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed.  All  fluid  related  masses  are  ignored. 

2.  WTMASS  - optional  - the  terms  of  the  structural  mass  matrix  are  multiplied  by  the  real 
value  of  this  parameter  when  they  are  generated  in  SMA2.  Not  recommended  for  use  in 
hydroelastic  problems. 

3.  C0UPMASS  - CPBAR,  CPR0D,  CPQUAD1  , CPQUAD2 , CPTRIA1  , CPTRIA2,  CPTUBE,  CPQDPLT,  CPTRPLT , 
CPTRBSC  - optional  - these  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness  (see  Section  3.1  for  list  of  elements).  See  Section  3.1.5 
for  an  explanation  of  the  use  of  these  parameters. 
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3.5  STATIC  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS 

3.5.1  DMAP  Sequence  for  Static  Analysis  with  Differential  Stiffness 

KIuIU  FORMAT  DMAP  LISTING 
SERIES  Ml 

PIGJC  FORMAL  4 

N A S T ° AM  S 0 U p C c ® P 0 ^ p a m COMPILATION 
DMA  P— 0MAP  I\'Stf  UCTTON 
NO. 


l BEGIN 

NJ.<.  DIFFERENT IAL  STIFFNESS  ANAL  VS  I S - SERIES  Ml  t 

? F ILE 

LBLL  = TAPF/LLL  = 'rAP5  $ 

3 EILF 

0PGaAPP=N0/U«<TV=A3P?ND  * 

4 COP  1 

GFOMl,GSnM?»/GPL  fEOFXIN,GPDT»C.STMfPGPDT»SIL/V,NtL'JSET/  C,M, 
123/V»  N *NnGPDT  t 

5 SAVE 

LUSET  * 

6 CHKPNT 

GPL.FOrxtN.GonT, CSTM , BGPDT . S IL  * 

7 

GECM2f EOFXIN/ECT  S 

8 CHKPNT 

ECT  * 

9 PLT  S ET 

PCCPf  FOEXINtrCT/PLTSFTX»°LTPAP f OPS^TS , E L TS/ V ,N ,NS I L/  V,N, 

jUmoplcT  * 

10  SAVC 

NSIL , JU^PPLPT  t 

11  PPTMSG 

PLTSETX//  * 

12  SETVAL 

//V,N , PLTFLG/C tNtl/VfNt PF ILE/C , N,  0 % 

13  S AVr 

PLTFLGfPFILE  % 

14  CTND 

Pi  , JUMP  DL  OT  % 

15  C^LOT^) 

PLTP AP , GP SETS t CL SETS, CASE CCf  BGPDT, FQEXIN, SIL ,,/PLOTXl/  V,N, 
NSIL/V,N,LUSCT/V  ,N, JUMP  PLOT /V,N, PL TFLG/V, N,PF ILF  % 

16  S A Vc 

JIJ^PPLOT  ,PLTFLG,PplLF  % 

17  PFT^SG 

PLCTX1//  % 

18  LABEL 

PI  $ 

19  CHKPNT 

PLTPAR ,GPSFTS,ELSETS  $ 

20  CGP3^) 

GEOM3»  EOEXI N ? GFCM2 / SLT  f GPTT/C  ? N , 1 23/ V , N , NOGP AV/C  t N 1 1 23  * 

21  SAVE 

NOGPAV  $ 

22  PAPAM 

//C  «Nt  ANP/V  VN,  SKPMGG/v,  N,  NOG^AV/V,  Y , GRDPNT  $ 

23  PURGE 

MGG/SKPMGG  t 

24  CHKPNT 

SLT  »GPTT , MGG  % 
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RIGID  FURMAT 
SERIES  ML 

□MAP  LISTING 

RIGID  P OR  MAT 

4 

N A S T « A N S 0 U P C F PROGRAM  COMPILATION 
HMAP-OMAo  INSTRUCTION 
NP. 


25  CjnT) 

.ECT,?PT,  BGPHT.S  II  ,GPTT,CSTM/F?T,  , r,EI  ,f  CPT  , GPCT/ V,  N , LUS  ET/  C,M. 
123/V,M,U0SIMP/C  ,N,0/V,N,N0GPNL/V,N,GENEl  t 

26  SAVE 

NOSIMP, NOGENL,GENEL  $ 

27  CCMO 

ERPOPItNOSlMO  $ 

28  PURGE 

nGPST/GPNEL  % 

29  CHKPNT 

ESTfFCPT,GPCT,GFItOGPST  * 

30  (3*4 Q 

c STM,  MOT,  CC  PT»  GPCT .01T/KGGX,  , r.PST/  V , N .NDGENL  / V , N , N3K4GG  t 

31  CHKPNT 

GPST.KGGX  t 

32  CONO 

LBLl tSKPMGG  * 

33  (jMAr) 

CSTMtMPTf ECPTf GPCT,DIT/MGG» /V, Y , WTMASS* 1 . 0/ V , N ♦ NOMGG/V , N , NOBGG/ 
V,Y,CniJPMASS/V,YfCPRAP/V»  Yf  CPROD/V,  Y,  CP0UAD1/V,  Y,CP0UA02/  V, 

Y ? CPTP I A 1 / V f Y t CPTR I A2/ V » Y » C PTUBE/ V » Y » CPODPLT /V  # Y f C PTRPLT / V, Y, 
CPTRRSC  * 

34  S AVC 

NCMGG  % 

35  CHKPNT 

MCG  $ 

36  CCNO 

LBLltGROPNT  $ 

37  CONO 

FPP.PP4, NCMGG  * 

38  <3PWQ 

BGPDT  ?CSTM,EOFXI N, MGG/OGPWG/V, Y,GRDPNT=-1 / V, Y , WTMASS  * 

39  OF  P 

OGPWGtt t» »//VtN,CARONO  % 

40  SAVE 

CAPDNO  % 

41  LABEL 

LBL I % 

42  FOUIV 

KGGXt  KGG/  K'OGFNL  S 

43  CHKPNT 

KGG  $ 

44  CCND 

LBLlltNOGFNL  % 

45  CS^Q 

GFI t KGGX/KOG/V,N tLUSET/Vf N, NOGFNL/Vf  N,NOSIMP  $ 

46  CHKPNT 

KGG  $ 

47  LABEL 

LBL 11  * 

48  PAPAM 

//C»NtMPY/V  »Nt  NSKI P/C  t N »0/C*Nt0  * 
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RIGID  FORMAT  DM AP  LISTING 
SERIES  Ml 

RIGID  FORMAT  4 

N A S T R A N SOURCE  o Q 0 G P A M COMPILATION 
PMAP-C^Ao  INSTRUCT TON 


N|P 

• 

49 

(^CP4^) 

Cfi$ECC»GpnM4»E0EXINtSIL»GPf)T/PrJ»yStl.,SCT«/V»N»Ll)SrT/V 
V.N,M0CP2/V,N, SINGLF/VfN,OMIT/VfMt UEACT/V,N, NSKIP/V, 
V,N,NnSPT/V,N,NDL/V.NfNn'l  % 

,M,^PCFi/ 
N t P c PRAT/ 

50 

SAV- 

MPCFlfMPf.  F2*SI  NG  LE  r H M I T f P F AC  T » N SK  IPfPEPpAT  , NO  SET  , N JL 

,M3A  * 

51 

CQNH 

EPP0P5  t N^L  % 

52 

PURGE 

GM/MPCFL/Gn,Kr'itL00tl)On,rn,  jnov,Pijnv/rMIT/PS,KPS»KSS 
UerOV/PMIT/YBS,PBSt  KBFSf  KFSS.KOFS.KD'VSINCiL?  t 

tOS/SINGLE/ 

53 

EOUI  V 

KCG»KNN/MPCF1  $ 

54 

CHK  °NT 

GMf  PGt  GOt  KPOt  LCOtUrOt  P-3  tUnnv.R'IOVt  YS,DS  tKFS*K  SS,USLT 
YBS,  PRS  fKBFSt K«SSf KDFSt KOSS » OG  * 

» K NN  t UROOV  9 

55 

CON^ 

L Rl.  4D»  P E ACT  % 

56 

JUMP 

ERP0P2  % 

57 

LABEL 

LBL4D  * 

53 

CCNO 

LBL4f GFNEL* 

59 

CGPS^) 

GPLtGPSTf USrTf SIL/HGPST  « 

60 

OFP 

OOP ST  » t v » t //V«  Nf CARONC  $ 

61 

f A VE 

CARONO  % 

62 

LABEL 

LBL4  % 

63 

COND 

LBL2,MPCF2  % 

64 

USET » PG/GM  $ 

65 

CHK9  NT 

GM  $ 

66 

CmcTT) 

USETvGM  ,KGG, , t /KKNt » t * 

67 

CHKPNT 

KKN  $ 

68 

LABEL 

LBL2  S 

69 

FOUI  V 

KNNf KFF/SINGl E S 

70 

CHKPNT 

KFF  $ 

71 

CONO 

LBL3, SINGLE  $ 

72 

CsceQ 

USETtKNNt t »/KFF, KFS*KSSt , t * 
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R1GIO  FORMAT 
6LR1 tS  MI 

D MAP  LISTING 

R I G I P PPPMAT 

MAST® 

AN  SOU  P C E PROGRAM  COmPILATION 

OMAO-DWflo  INSTRUCTION 
NO. 


73  CHKPNT 

KFS»K$SfKFF  t 

74  LARFL 

L PL  3 <* 

75  c Q U I V 

KFF  ,KAA /nMI T % 

76  CHKPNT 

K A A $ 

77  COND 

LPL5trMIT  * 

78  Q«°f) 

IJSET.KFF, , , /GO.KAA.KOC.LPP.UOn, , , , , t 

79  CHKPNT 

Gn  , K A 4 » KOO  * LT'O  » UOO  t 

80  l A 8 FL 

LRL5  * 

8 1 

KAA/LLL.ULL  t 

82  CHKPNT 

ULL.LLL  t 

83  (TsgT) 

SLT,RGPDT,CSTm,SIL,FST  ,mpT,GPTT,EOT,mGG,CAScCC,DIT/PG/V,N, 
LUSET/C  t N , 1 * 

84  CHKPNT 

PG  * 

85  FQUIV 

PG.PL/NOSFT  * 

86  CHKPNT 

PL  f 

87  CCNO 

LBL10.N0SFT  t 

88  (JSSG2^ 

USET,GM,YS,KFStGO, ,PG/,POfPSfPL  $ 

89  CHKPNT 

PH  t PS  t PL  t 

90  LABFL 

LRL10  t 

91  (JSSG?P) 

LLL.ULL.KAA, PL ,L PO , UOO, KOP , PO/UL V , UOPV , RUL V, RUOV/ V , N , C M I T/  V.Y, 
IRFS=-l/V,N,NSKIP/V,N,FPSI  i 

92  SAVF 

EPSI  t 

93  CHKPNT 

ULV.UPDV.RULV.RUnV  * 

94  COND 

LRL9.IPES  * 

95  N A T G P R 

GPL,USET,SIL,RULV//C,M,L  $ 

96  MATGPR  GPL,USFT,SIL,RU0V//C.N,0  t 

97  LABFL  LRL9  % 
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RloiO  FORMAT 
SERIES  Ml 

DMAP  LISTING 

RIGTn  PnpviAT 

A 

N A S T p A N s n II  p r c PROGRAM  C P m p y j_  a T I Q N 

OMAP-Hmap  INStRUCT I DM 
Nr  • 


Qjr o 

US  ft, pg»UL Vf urrvfYSf GO,GM, PS, KPS, <CS, /UGVfPGGf OG/C,Nf l/c fN, 
OSO  * 

99  CMKONT 

UGV  »QG  9 PGG  S 

100 

CAS€CCt  CSTvfMt>rf  OITfpo^XINt  SILtOP^^t  cDTf  «GPnTf  PGGf  OGtUGVtrST*  / 
HPG1 , 00G1  tOUGV  l , PCS  l,OEcl  * P'vJGV  l/C  t M tDSO  F 

101  °FP 

niJGVif  0®G1  fOOG  LtOpPltOPSl  ♦ / /Vf  NfC  ONO  * 

102  SAV1- 

CAPDNO  * 

103  CPNO 

P2tJUv,°PLPT  * 

104  PLOT 

DLTPAOf  GPS^tr,  rtSTTStCAS^CCtPGPDTtrQrxiNtSILf  PlJGVl,  /PL°TX2/V,  Nt 
NSIL/V»N,UJSFT/VfNf  JUMPPLPT/Vt  NfPLT»=LG/VfNf  PFILE  F 

105  S A Vr 

PF I Lr  % 

106  PRTMSG 

°L  CT X2 / / F 

107  lARFL 

P 2 F 

1 OB  (nSMrp 

C ASECCt  GPTTf  RI L, FOT f « IGV , C ST Mf » P~ t FC PT ,G PC T f n I T/KP3G/  V,N, 
PSrnssT  F 

109  SAVE 

DSCOSFT  F 

110  CHKPNT 

kdgg  f 

111  FOUIV 

KPGG,KONN/^PCF 2 F 

11?  CHKPNT 

KDNN  F 

113  CCNO 

LRL2D?MPCF2  F 

114  (^»Cr?2) 

USETfGMtKDGGt , ,/KONN, ♦ , F 

115  CHKPNT 

KDNN  F 

116  LARFL 

LBL20  S 

117  ro'.jiv 

KO^'N  ?K  OFF /S  INGLE  F 

1 IB  CHKPNT 

K OFF  F 

119  CONP 

LBL30, SINGLE  F 

120  (jceQ 

USET, KDNN , , , /K OFF , K RFS , KOS S t , , F 

121  CHRP  Nt 

KPFPfKOFS,KOSS  F 
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KlulJ  FURMAT 
SEKlti  Mi 

dmap  listing 

RIOTT  FnPM£T 

A 

* A 5 T 2 

* N Snu«Cc  P o P G P A M rnMPTLAT10N 

)M^9-cMAn  I T c‘ UC  T T 
NP  . 


L 22  IfRFl 

LPL3C  * 

1 2 ^ FO'JIV 

^rcPfKOAA/r'MTT  $ 

124  f uk P N'T 

K r A A * 

126  C C NO 

LpL5rtrMi’r  t 

126  (j^Q 

L5CT  f C f K 0 F F / K PA  ^ * 

127  CHK'JNT 

K PA  A $ 

1 25  LARFL 

L p L 5 - T 

129  EQUIV 

PI  ,P?L/T^cnsr:  T/P<s,  °°S^USrnSrT/YS*  Y"S/OCrnSrT/i|nnv,  uRr-o  v / 

r'SCCS  = T * 

130  C HK°  NT 

DBL . p^S f Yoc ,U^rnv  % 

131  PARA^ 

//C,N,^PY/VfN,Mr)SKTP/C,N,0/C,N,0  4 

132  JUMP 
M3 

DSLCC 0 S /"  "\ 

1 Top  of  DMAP  Loop 

n^Lcnp  * ^ y 

134  (oSMGf) 

MPTfKAA,Kn/'AfKFS  »K9F S * K SS  * K n^S  » PL  • P S t VS  , 1100  V/KBLl  » KBFS  t K BSS  » 
PpL,°RS,  Y°.S,UBrnv/V»NfM9SK  ! P / V f N , P F PrA  TO/  VfN,OSCnSPT  $ 

135  SAVE 

NrSKI°fPFpFATD  $ 

136  CHKPNT 

KPLLfKBF^:  fKRRS  tPPL  » PRStYRS  ,'JRPOV  $ 

137  (PP^G2) 

K PL  L/L  PLL ,UPLL/VtNf  P?WrR/V,NfOET  T 

136  S A Vf 

OFTfCQWep  % 

139  CHKON1T 

LPLLtUPLL  * 

140  RP  Tp  AR  v 

/ /c f Nt o/c f n , orT  t 

141  PPT°ARM 

/ /CtNtO/C  *N|DnWEp  * 

14?  (?SM) 

LpLL»URLLtKRLl  t°PLt  » , f /UBLV.  » * UBL V , /C * N l / V f Y , I PE  S/V,  N , NHSK  I 0 / 
V»N'tEpSI  % 

143  SAVE 

rpSI  * 

144  CHKPNT 

URL  V » PURL  V $ 

145  CCNin 

LB  L 90 f I pr  c $ 

146  MATG PR 

GPL  t USET, STLtPURLV//C ,N,L  * 
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RIGID  FORMAT  DM  AP  LISTING 
SERIES  Ml 

RIGID  FORMAT  A 

N A S T R 6 N SOURCE  PROGRAM  COMPILATION 
DMAP-OMAP  INSTRUCTION 
NO. 


147  LABEL 

LRL90  4 

143  (jPEp 

U SET » > UBL V * UnCCV ,Y PS , GO , GM , DRS , KP PS , K S . /U8GV , , QBG/V, N , NOSK I P / 
C.N.DSl  * 

149  CHK°  NT 

UBGVtOBG  4 

150  CONO 

LBL8PtRFPEAT0  4 

151  PF  pT 

1 52  JUMP 

DSLCCPf 100  4 "N 

( Bottom  of  DMAP  Loop 

EPP0F3  $ V J 

153  PA RAM 

//C»N,NOT/V,M,TEST/V,N, REPEAT  t 

154  CONO 

E RP0°6 » TEST  4 

155  LABEL 

LBL8D  $ 

156  CHKPNT 

C STM  $ 

157  (JDPp 

CASFCC,  CSTMt  wr>Tf  OITfEOEXIN't  SIL  ,GPTTf  EOTf  BGPDT,  fOBGrUBGVf  FSTt/ 
tOOBGl tOURGVi tOFSBltOEFBl, PUBGV1/C,N, OSi  * 

i 

158  OFP 

OUBGVl » OOBGi tOEFBl t OESB 1 1 , // V, N ,C A PONG  $ 

159  SAVE 

CARONO  $ 

160  CONO 

P3  t JUMPPLOT  4 

161  (^PLOp 

PLTPAR, GPSFTStELSETS,CASFCC,BGPOTt FOFXIN, SIL f PUBGV 1, /PL0TX3/ 
VtNtNSIL/Vf NfLUSET/V,N, JUMPPLPT/V, N»PLTFLG/V,Nf PFILE  4 

162  SAVE 

PFILE  4 

163  PRTMSG 

PL0TX3//  4 

164  LABEL 

P3  $ 

165  JUMP 

FINIS  4 

166  LABFL 

ERROR  1 4 

167  PRTPARM 

//CtN»-i/CtNfOIFFSTIF  $ 

168  LABFL 

EPR0R2  S 

169  PRTPARM 

//C,N,-2/CtNf OIFFSTIF  4 

170  LABFL 

ERR0R3  4 

171  PRTPARM  //C.N,-3/C,N,DIFFSTIF  $ 
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RlblD  FORMAT 
bfcKlES  MI 

OMAP  LISTING 

p T g i r fhqmat 

4 

M A S T Q A N $ Q i J P f E o p n f,  R A m CO^PILATTG 

OM'yP-CMAp  IN'STPUCTinN 

MP. 


172  LABEL 

EP&0F4  t 

I 73  PRTDA9M 

//CfNt~4/CfNf0IFPSTIp  S 

174  LAR^L 

E PPPP  5 % 

175  P P T P A R M 

//C,Mt-5/f , MtPI^PSTTF  $ 

176  LABEL 

F0PPP6  t 

177  PPTPA^^ 

//CfN't-6/C,  N,  OIFFSTIF  $ 

17B  L ABCL 

FINIS  $ 

179  FMO 

* 

% 
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3.5.2  Description  of  DMAP  Operations  for  Static  Analysis  with  Differential  Stiffness 

4.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations,  and 
tables  for  relating  internal  and  external  grid  point  numbers. 

7.  GP2  generates  Element  Connection  Table  with  internal  indices. 

9.  PLTSET  transforms  user  input  into  a form  used  to  drive  structure  plotter. 

11.  PRTMSG  prints  error  messages  associated  with  structure  plotter. 

14.  Go  to  DMAP  No.  18  if  no  undeformed  structure  plot  request. 

15.  PL0T  generates  all  requested  undeformed  structure  plots. 

17.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

20.  GP3  generates  Static  Loads  Table  and  Grid  Point  Temperature  Table. 

25.  TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

27.  Go  to  DMAP  No.  166  and  print  error  message  if  no  structural  elements. 

30.  SMA1  generates  stiffness  matrix  [K*g]  and  Grid  Point  Singularity  Table. 

32.  Go  to  DMAP  No.  41  if  no  gravity  loads  and  no  weight  and  balance  request. 

33.  SMA2  generates  mass  matrix  [M  ]. 

36.  Go  to  DMAP  No.  41  if  no  weight  and  balance  request. 

37.  Go  to  DMAP  No.  172  and  print  error  message  if  no  mass  matrix  exists. 

38.  GPWG  generates  weight  and  balance  information. 

39.  0FP  formats  weight  and  balance  information  and  places  it  on  the  system  output  file  for 
printing. 

42.  Equivalence  [K*g]  to  [Kgg]  if  no  general  elements. 

44.  Go  to  DMAP  No.  47  if  no  general  elements. 

45.  SMA3  adds  general  elements  to  [K*g]  to  obtain  stiffness  matrix  [K^] 

49.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET).  forms  multipoint 
constraint  equations  [Rg]{ug)  = 0 and  forms  enforced  displacement  vector  { Y$ } . 

51.  Go  to  DMAP  No.  174  and  print  error  message  if  no  independent  degrees  of  freedom  are 
defined. 

53.  Equivalence  [Kgg]  to  [Kpn]  if  no  multipoint  constraints. 

55.  Go  to  DMAP  No.  57  if  no  free-body  supports  supplied. 

56.  Go  to  DMAP  No.  168  and  print  error  message  if  free-body  supports  are  present. 

58.  Go  to  DMAP  No.  62  if  general  elements  present. 

59.  GPSP  determines  if  possible  grid  point  si ngulari ties  remain. 

60.  0FP  formats  table  of  possible  grid  point  singularities  and  places  it  on  the  system  out- 
put file  for  printing. 
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63.  Go  to  DMAP  No.  68  if  MCE1  and  MCE2  have  already  been  executed  for  current  set  of  multipoint 
constraints . 


64. 


MCE1  partitions  multipoint  constraint  equations  [R^]  = [Rm  i Rr]  and  solves  for  multipoint 


constraint  transformation  matrix  [Gm]  = -[R  ] ^[RnL 

66.  MCE2  partitions  stiffness  matrix 


99 


and  performs  matrix  reduction 


nnJ 


nnJ 


I 1 

nn  | 

Knm 

>n 

| ^nm 

+ ^ 

L][GJ 
mn  m 


nr1-  mm-"-  mJ 


69.  Equivalence  [Kpn]  to  [K^]  if  no  single-point  constraints. 

71.  Go  to  DMAP  No.  74  if  no  single-point  constraints. 

72.  SCE1  partitions  out  single-point  constraints. 

i 


^ = 


Kff  : Kfs 


Sf  I ss 


75.  Equivalence  [K^]  to  [K  ] if  no  omitted  coordinates. 
tt  aa 

77.  Go  to  DMAP  No.  80  if  no  omitted  coordinates. 

78.  SMP1  partitions  constrained  stiffness  matrix 


[Kff]  = 


K 1 

1 K 

aa  , 

, ao 

K 1 

' K 

oa 

| 00 

solves  for  transformation  matrix  [GQ]  = -[K  ] ^[Koa] 

and  performs  matrix  reduction  [K  1 = [kI  + [KJ,  ][G  1. 

aa  aa  oa  o 

81.  RMBG2  decomposes  constrained  stiffness  matrix  [Kfla]  = [L ^ 

83.  SSG1  generates  static  load  vectors  (P^l. 

85.  Equivalence  (P^)  to  (P^J  if  no  constraints  applied. 

87.  Go  to  DMAP  No.  90  if  no  constraints  applied. 


3.5-10  (6/1/72) 


STATIC  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS 


88.  SSG2  applies  constraints  to  static  load  vectors 

«V  ■ <p'n>*[GXl  • 

(Pfl  ■ <Pfl  - [Kfs]«s>  , 

and  tPt)  ■ (Pa)  * [gJ]{P„>  . 

91.  SSG3  solves  for  displacements  of  independent  coordinates 

V • rv'fp,)  . 

solves  for  displacements  of  omitted  coordinates 

(u»>  ■ »<*,]■' (P0>. 

calculates  residual  vector  (RULV)  and  residual  vector  error  ratio  for  independent  coordin 
ates 

,SV  ■ (P,>  - [KaaKut) 

_ <»lH«Pt} 

(Pl)(ut) 

and  calculates  residual  vector  (RU0V)  and  residual  vector  error  ratio  for  omitted  coordin 
ates 

{6P0>  = {P0J  - [K00Hu°}, 


{uJ}{6P  } 

e = _2 o 

0 {PI}{Uo} 

0 0 

94.  Go  to  DMAP  No.  97  if  residual  vectors  are  not  to  be  printed. 

95.  Print  residual  vector  for  independent  coordinates  (RULV). 

96.  Print  residual  vector  for  omitted  coordinates  (RU0V). 
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98.  SDR1  recovers  dependent  displacements 


{u  } = [G  l{u  }, 
m m n 


and  recovers  single-point  forces  of  constraint 


100.  SDR2  calculates  element  forces  and  stresses  (0EF1,  0ES1)  and  prepares  load  vectors,  dis- 
placement vectors  and  single-point  forces  of  constraint  for  output  (0PG1,  0UGV1 , PUGV1 , 
0QG1). 

101.  0FP  formats  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for  printing. 

103.  Go  to  DMAP  No.  107  if  no  static  deformed  structure  plots  are  requested. 

104.  PL0T  generates  all  requested  static  deformed  structure  plots. 

106.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  deformed  plot  generated. 

108.  DSMG1  generates  differential  stiffness  matrix  [Kgg]  . 

111.  Equivalence  [Kgg]  to  [K^]  if  no  multipoint  constraints. 

113.  Go  to  DMAP  No.  116  if  no  multipoint  constraints. 

114.  MCE2  partitions  differential  stiffness  matrix 


and  performs  matrix  reduction  [K^]  = D<Jn]  + [gJHK^]  + [K^CGJ  + [G^HkJjCgJ. 

117.  Equivalence  [K^]  to  [K^f]  if  no  single-point  constraints. 

119.  Go  to  DMAP  No.  122  if  no  single-point  constraints. 

120.  SCE1  partitions  out  single-point  constraints 
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Equivalence  [K^L]  to  [K^  ] if  no  omitted  coordinates. 
tt  aa 

Go  to  DMAP  No.  128  if  no  omitted  coordinates. 

SMP2  partitions  constrained  differential  stiffness  matrix 


and  performs  matrix  reduction  [K^]  = [K^]  + [K^a]T[GQ]  + [GQ]T[Kaa]  + [G0]T[Ka£)][G0]. 

Equivalence  {P  } to  {Pb},  {Pc}  to  {Pb},  {Y  } to  {Yb}  and  {u°}  to  {u°b}  if  no  scale  factors 

X/  X;  ^ b j b U U 

are  specified  on  a DSFACT  card. 


Go  to  next  DMAP  instruction  if  cold  start  or  modified  restart.  DSL00P  will  be  altered  by 
the  executive  System  to  the  proper  location  inside  the  loop  for  unmodified  restarts  within 
the  loop. 


Beginning  of  loop  for  additional  differential  stiffness  scale  factors. 

DSMG2  adds  partitions  of  stiffness  matrix  to  similar  partitions  of  differential  stiffness 
matrix 


<]  = 

[K^]  = 

and  multiplies  partitions  of  load  vectors 
differential  stiffness  scale  factor  (3) 


tKaa]  ♦ «a.]  • 

[Kfs]  + B[KfS]  and 

[Kss]  * bd£] 

and  displacement  vectors  by  current  value  of 


{p5> 

= , 

{P5}  = 

6(PS}  , 

{Y^} 

= 6{YS } and 

II 

-O 

O O 
13 

K}  • 

RMBG2  decomposes  the  combined  differential  stiffness  matrix  and  elastic  stiffness  matrix. 


■ 


tLb„Hub„]. 


PRTPARM  prints  the  scaled  value  of  the  determinant  of  the  combined  differential  stiffness 
matrix  and  elastic  stiffness  matrix. 

PRTPARM  prints  the  scale  factor  (power  of  ten)  of  the  determinant  of  the  combined  differen- 
tial stiffness  matrix  and  the  elastic  stiffness  matrix. 

SSG3  solves  for  displacements  of  independent  coordinates  for  current  value  of  differential 
stiffness  scale  factor  (ft) 

lubt)  - [Kb„]-'(Pbtl 
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145. 

146. 
148. 


150. 

151. 

152. 
154. 

157. 

158. 
160. 
161. 
163. 


and  calculates  residual  vector  (RBULV)  and  residual  vector  error  ratio  for  current  value  of 
differential  stiffness  load  factor 

<6P5}  = {pb*}  - • 

b . <ub/<*pb> 
e*  <pb*>T<ub> 

Go  to  DMAP  No.  147  if  residual  vector  for  current  value  of  differential  stiffness  load  factor 
is  not  to  be  printed. 

Print  residual  vector  for  current  value  of  differential  stiffness  load  factor. 


SDR1  recovers  dependent  displacements  for  current  value  of  differential  stiffness  scale 
factor 


■ »„K>  * i"?> 


{uh  = [GmKuh 

m m n 


and  recovers  single-point  forces  of  constraint  for  current  value  of  differential  stiffness 
scale  factor 


{qj?}  = -{P3}  + CK^KuJ}  + . 

Go  to  DMAP  No.  155  if  all  differential  stiffness  scale  factors  have  been  processed. 

Go  to  DMAP  No.  133  if  additional  differential  stiffness  scale  factors  need  to  be  processed. 

Go  to  DMAP  No.  170  if  number  of  differential  stiffness  scale  factors  exceeds  100. 

Go  to  DMAP  No.  176  and  print  error  message  if  multiple  boundary  conditions  or  load  factors 

are  attempted  with  improper  subset. 

SDR2  calculates  element  forces  and  stresses  (0EFB1,  0ESB1 ) and  prepares  displacement 
vectors  and  single-point  forces  of  constraint  for  output  (0UBGV1,  PUBGV1 , 0QBG1 ) 
for  all  differential  stiffness  scale  factors. 

0FP  formats  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for  printing. 
Go  to  DMAP  No.  164  if  no  deformed  differential  stiffness  structure  plots  are  requested. 

PL0T  generates  all  requested  deformed  differential  stiffness  structure  plots. 

PRTMSG  prints  plotter  data  and  engineering  data  for  each  deformed  plot  generated. 


3.5-14  (6/1/72) 


STATIC  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS 


165.  Go  to  DMAP  No.  178  and  make  normal  exit. 


167.  STATIC  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS  ERR0R  MESSAGE  N0.  1 
HAVE  BEEN  DEFINED. 


169.  STATIC  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS  ERR0R  MESSAGE  N0.  2 
ALL0WED. 

171.  STATIC  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS  ERR0R  MESSAGE  N0.  3 
THAN  100  L00PS. 

173.  STATIC  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS  ERR0R  MESSAGE  N0.  4 
WEIGHT  AND  BALANCE  CALCULATI0NS. 


175.  STATIC  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS  ERR0R  MESSAGE  N0.  5 
FREED0M  HAVE  BEEN  DEFINED. 

177.  STATIC  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS  ERR0R  MESSAGE  N0.  6 
N0N-L00PING  SUBSET. 


- N0  STRUCTURAL  ELEMENTS 

- FREE  B0DY-SUPP0RTS  N0T 

- ATTEMPT  T0  EXECUTE  M0RE 

- MASS  MATRIX  REQUIRED  F0R 

- N0  INDEPENDENT  DEGREES  0F 

- A L00PING  PR0BLEM  RUN  0N 
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3 Restart 

Tables 

for 

Static  Analysis  with  Differential  Stiffness 

3.1  Bit  Positions 

for 

Card  Name  Restart  Table 

Card  Name 

Bit  Pos 

Card  Name 

Bit  Pos. 

Card  Name 

Bit 

ADUM  1 

l 

CSHfcAK 

2 

T EMPMX  $ 

8 

ADUM2 

1 

gTETKA 

2 

AX  1 S YM  $ 

9 

ADUMJ 

I 

CTUKJKG 

2 

MPC 

9 

AD0M4 

1 

gTRAPRG 

2 

MPCAUD 

9 

A 0 U A o 

I 

gTRBSC 

2 

MPC  Ax 

9 

ADUMo 

1 

CTRIA1 

2 

MPC  $ 

9 

ADUM  7 

1 

lTR l A2 

2 

SPC 

10 

ADUM8 

1 

CTKI ArtO 

2 

SPCl 

10 

ADUM9 

l 

C TRMEM 

2 

SPCADD 

10 

AXIC 

1 

cfrplt 

2 

SPC  AX 

10 

AX  I F 

l 

CTU6t 

2 

SPCS 

ID 

CELAS1 

1 

gTwIST 

2 

ASET 

11 

CELAS2 

1 

L m/EDgE 

2 

AS  t T 1 

1 1 

C ELA  S 3 

I 

PBAK 

3 

OMIT 

1 l 

CELA54 

1 

PCghEAX 

3 

DM  I T 1 

11 

CMASSL 

l 

PDUM1 

3 

JM I T AX 

1 l 

CMAS^>2 

1 

PDUM*: 

3 

3UPAX 

12 

CMA  S ^ 3 

i 

PDUM3 

3 

SUPURT 

12 

CMAS  3 A 

1 

PDUM4 

3 

TEMP 

13 

CURD1C 

1 

PDUM5 

3 

TtMPAX 

13 

CORD1R 

1 

PDUMo 

3 

TEMPO 

13 

CORD  1 s 

i 

PDUM7 

3 

TEMPPi 

13 

CORD2C 

1 

PDUM8 

3 

T EMPP2 

13 

CUR J2R 

1 

PQUM9 

3 

TEMPP3 

13 

CORD2S 

L 

PQDMEM 

3 

TEMPR8 

13 

oKOi E T 

1 

PuDMbMl 

3 

HTMASS 

14 

GRID 

1 

PWDMEM2 

3 

GRDPNT 

15 

GR  I Ob 

1 

PQDMEM3 

3 

PLOT  EL 

16 

POI  iMT  AX 

1 

PQDPLT 

3 

IRES 

17 

RINGAX 

1 

PUUAUi 

3 

PLOTS 

18 

KlNGFL 

1 

PQUAD2 

3 

PUUTS 

19 

SECTAX 

1 

PROD 

3 

LOOPS 

22 

SEwGP 

1 

PSHEAR 

3 

LOOP  1 S 

2 3 

5P0 I NT 

1 

PTURDRG 

3 

COUPMASS 

24 

B A RUR 

2 

PTR83C 

3 

CPbAR 

24 

gbak 

2 

PTR I A l 

3 

CPgOPLT 

24 

LCCNEAX 

2 

PTRIA2 

3 

CPguAoi 

24 

G DUM  1 

2 

PTRMEM 

3 

CPQUA02 

24 

CDUM2 

2 

PTRPLT 

3 

CPROO 

24 

CDUM3 

2 

PTU8E 

3 

uPTRBSC 

24 

GOUMh 

2 

P T W 1 ST 

3 

CPTRlAi 

24 

COUM5 

2 

GENEL 

4 

CPTRI A2 

24 

CDUM6 

2 

CONMl 

5 

CPTRPLT 

24 

COUM  7 

2 

C0NM2 

5 

CPTU8E 

24 

CDUM8 

2 

PELAS 

6 

SPCO 

56 

CDUM9 

2 

PM  AS  S 

7 

OSF ACT 

58 

GHEXA1 

2 

MAT  1 

a 

OSCOS 

58 

CHEXA2 

2 

MAT2 

8 

DEFORM 

59 

CONK OD 

2 

MAT3 

8 

DEFORMS 

59 

CQDMEM 

2 

MATT  1 

8 

LOADS 

59 

CODMEM1 

2 

MAT  T2 

8 

KFORCES 

59 

CQDMEM2 

2 

MATT3 

a 

FORCE 

60 

C00MEM3 

2 

TABLEM1 

8 

FORCE1 

60 

COUPL T 

2 

TABLEM2 

8 

FURCt2 

60 

CUUAO 1 

2 

TA8LEM3 

8 

FORCEAX 

60 

CUUAD2 

2 

TABLEM4 

8 

LOAD 

60 

CROD 

2 

TEMPMT S 

8 

MUMAX 

60 
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60 

MGMEN  T 1 

60 

MOMENT  Z 

60 

PLGAO 

60 

PLGAL)  1 

60 

PLUAU2 

60 

PRETAX 

60 

SLUAl) 

60 

GRAV 

61 

RFURCE 

61 

fEMPLOS 

tjZ 
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.3.2  Bit  Positions  for  File  Name  Restart  Table 


File  Name  Bit  Pos. 


File  Name  Bit  Pos. 


3GP0T 

94 

C ST  * 

9<f 

EQEXIN 

94 

GPDT 

94 

GPL 

94 

SIL 

94 

cCT 

95 

GPTT 

90 

SLT 

96 

ECP’r 

97 

Z ST 

97 

GFI 

97 

GPCT 

97 

GpST 

98 

KGGX 

93 

MGG 

99 

KGG 

LOO 

RG 

101 

USET 

101 

YS 

101 

OGPST 

102 

GM 

103 

KNN 

104 

KFF 

105 

KFS 

105 

KSS 

105 

GO 

106 

KAA 

106 

KOO 

106 

LOO 

106 

uoo 

106 

LLL 

107 

ULL 

107 

PG 

108 

PL 

109 

PO 

109 

PS 

109 

PULV 

110 

RUGV 

110 

ULV 

110 

unov 

no 

PGG 

111 

QG 

111 

UGV 

111 

OEFI 

112 

OF  SI 

112 

OPGL 

112 

OQGl 

112 

OUGV1 

112 

PUG  VI 

112 

KDGG 

113 

KDNN 

114 

KOFF 

115 

KDFS 

115 

KOSS 

115 

KDAA 

116 

KBLL 

117 

K3FS 

117 

K^SS 

117 

PBL 

117 

PBS 

117 

URDOV 

117 

YBS 

117 

LBl.L 

118 

UBLL 

118 

IJ3LV 

119 

RUBLV 

1 19 

Q8G 

120 

IJBGV 

120 

0EF31 

121 

QESB1 

121 

00BG1 

121 

GUBGV1 

121 

PUBGVl 

121 

r LS  ETS 

122 

GPSfTS 

122 

pltpar 

122 

PLTSFTX 

122 
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3. 5. 3. 3 Card  Name  Restart  Table 


DMA0  Bit  Position 

Inst.  1 ID  20  30  40  50  60 


h .TIN 
F!L*- 

ftl: 

on 

SW'. 
Chkpn r 
G°2 
C 

PLT  S*:.  7 
sav  - 

P-.  T MST 
S“TVAL 
SAV 

c 

PL  1 T 
SAV  ' 

r>.’U*'SC 

LA*  L 
OKPN~ 
G*>3 
S V/ 

P\o  AM 
P JPG* 
GHK  T 
TA1, 

S A V 
C 1ND 
P J°G‘ 
CMK  P\T 
SMM 

c-i<d‘;t 

C1MO 
S4A  2 
SA  \/r 
CH<°\T 
C.TMH 

C )MD 
C,p  *IG 
QFP 
SAV? 

L \ *-*L 
JTO'.H  V 
CMK  o\T 
C1ND 
S*1  A 3 

CHKpN|T 

LAB7L 

PAP  AM 
G°4 

save: 

ctmo 

P'JPGF 

FQUIV 

CHKPNT 

C3NO 

JUMP 

LA  3 T L 


1 2 3*  5o7  5 00 12  3 4 5 1> 7 ^ 9 
U3  46  >7^9012  345o789 


12345673 

I 

L 

1 

12  ■+  5 
I 2 1 5 


v 012  5456739 


6 

6 


3 


3 


8 

R 


3 

8 

3 

8 


R 

o 


234 

234 

234 


12 
1 2 
12 
L 2 
12 

I 2 3<t  5^7 
1234567 
1 2 3«t  5678 
1234537 
1234567 
12  3 6 3 

12  3 c>  8 
123  3 7rl 
123  *j  7* 
123  5 78 
123  5 73 
123  5 73 
123  5 In 
123  5 73 
123  5 73 


3 

3 

3 5 

3 5 

i 

3 

3 

3 

3 

3 


45 

4 

4 

4 

45 
45 
4 5 
4 5 


123  5 73 
123  5 73 

1234  6 8 


1234 

1234 

1234 

1234 

1234 

1 

1 

1 

1 

1 

1234 

1234 

1 

1 

1 


8 
8 
8 
8 
8 

90 
90 
90 
90 
90 
89 
8 90 


4 o 
45 


4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


890 
890 
3 90 


l 2 
12 
12 


0 1 
01 
01 
01 
0 1 


1 

1 

1 

1 


l 


6 

6 

6 

6 

6 

6 
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DMAP 

Inst. 


10 


Bit  Position 

20  30  40 


50  60 


J 

GPS  ^ 
HFP 
SAV  ' 
LA3  rL 
COND 
*Cr  l 
CHK  pnt 
MCf  2 
CHKPNT 
LABEL 
fc)J  IV 
C HKPNT 
CONO 
SC"  I 
CHKPNT 
LABCL 
E JUIV 
CHKPM 
CJNO 
S^°l 

c -IKPNT 

L A 3 ~ L 

RB-HG2 

CHKPN'P 

SSG  l 

CHKPNT 

F )U  I V 

CHKPNT 

chn  n 

SSG  2 

CHKPNT 

LABEL 

SSG3 

SAV- 

CHKPNT 

CQ'ND 

VATGPf- 
MATGPP 
LAB  cl 
SDR  1 
CHKPNT 
SOR  2 
CF* 
SAVE 
COND 
PL  0T 
S A V F 
pp  rycr, 

LAB  Ft 

DS^Gl 

SAVE 

CHKPNT 

F T'JI  V 

CHKPNT 

C'INO 

MCF2 


123  6 8 901 

123  6 890 

123  6 890 

123  6 890 

123  6 8 90 

12  34-  6 H ) 

1 9 

1 9 

1234  6 89 
12  34  6 89 
12  34  r>  a 9 
1234  6 390 
12  3-t  6 8 90 
123*+  6 3 90 
1234  6 890 
12  34  6 a 90 
1234  6 890 
1234  6 3901 
1234  6 39)1 
1234  o 3901 
1234  6 8901 
1234  6 0901 
1234  o 8901 
1234  6 8901 
1234  6 8901 
123  3673 
123  5678 
123  5678901 
123  5678901 
123  5678901 
123  5673901 
123  5678901 
123  5 o 7 6 9 0 1 
12345678901 
12345673901 
12345678901 
12345678901 
123*5o7890l 
12345678 901 
12345673901 
12345678901 
1 2 345o  7 3 901 


12  345678901 
12345678901 
12345678901 
12345678901 
12345676901 
12345678901 
12345678901 


7 

7 

7 

7 


9 

9 

9 


8 

8 

8 

8 

Q 


6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 


90 

90 


901 


90 


90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 


12 

12 


1? 


9012 

901? 


12 

12 

12 

12 

l? 

12 

12 

12 

12 

12 

12 


6 

890 

12 

6 

890 

12 

6 

90 

12 

6 

90 

12 

6 

90 

12 

6 

90 

12 

6 

90 

12 
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RIGID  FORMATS 


DMAP 

Inst. 


10 


Bit  Position 

20  30  40 


50 


60 


CHKPNT 

LABEL 
EQ'J  IV 
CHKPNT 

or  no 

scf  I 

CHKPNT 
LABEL 
ESDI  V 
CHKPNT 
CONO 
SM°  2 
CHKPNT 
LABEL 
EO'JI  V 
CHKPNT 
PAR  AM 
J J M P 

sss 

LABEL 

SSS 

DSMG2 

SAVE 

CHKPNT 

RBMG2 

SAVE 

CHKPNT 

PRTPAf-  M 

PRTPARM 

SSG3 

SAVE 

CHKPNT 

COND 

matgpr 

LABEL 

SOP  1 

CHKPNT 

CONO 

SSS 

REPT 

SSS 

JUMP 

SSS 

PARAM 

COND 

LABEL 

SSS 

CHKPNT 

SOR2 

OFP 

SAVE 

CONO 

PLOT 

SAVE 

PR T MSG 

LABEL 

JUMP 


12 34 56 78901 
12345678901 
12345678901 
12  345f>7890  1 
1 2 34 5678  9C  1 
12 34 5b 73901 
12345678901 
123*5o7890l 
12345673901 
12345678901 
1 2 34 5678  9 J 1 
12345673901 
1234567890  1 
12 345678901 
12345678901 
12345678901 
12345673901 

1 3 


1 3 

12345673901 

12345678901 

12345678901 

12345678901 

12345678901 

12345678901 

12345673901 

12345678901 

12345678901 

12345678901 

12345678901 

12345678901 

12345678901 

12345678901 

12345673901 

12345678901 


7 

7 

7 


1 3 


1 3 


1 3 


1 3 


9 

89 

9 

9 


1234567890 


8 

8 

8 

8 

8 

123456789 


23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 


234 


6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 


90 


12 
9 Oh  2 


90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

90 

890 

890 

890 


12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 


6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 


890 

890 

890 

890 

890 

890 

890 

890 

890 

890 

890 

890 

890 

890 

890 

890 


12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
I 2 
12 


6 


890 


12 
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DMAP 

Inst. 


10 


Bit  Position 

20  30  40 


50 


60 


LA  < t 

P •'  T PAC  - 
LA  3 *L 
p ' *rn4f  y 
LA8  L 
*S5 

P'«  TPAr  * 
J>nS 
L A 8 ' L 
P7  * 

LA  3 v.L 
Fx  rp,^  v 
LAi  :i 

P-;  TPA.-  N 

LA  * 'L 

m 


12 

12 

12 

12 

1 

12 

1 

12 

12 

12 

12 

12 

12 


)6 72  9 
j -rio 7 o V 
34  5 > 78  9 

34  3 >7890 
j>4‘2o78  9'J 
3 

5 > 5 'J  7 t;  •>  ' 
3 

3-r  3 j73  9 
if  36739 
1 4 b o 7 : • 9 
if  5 »7  i > 
343o789 
if  )u7  .*•  9 J 


1 2 3 4 3 o 7 2 9 
U j45<>739 
12  343878^ 
12  3 1 5 15  78  0 
H234887K9 


H 2 3 4 6 6 7 3 9 


) 12  3t567HO 
123436789 
234do7qo 
2 w‘3  ) 7 8 9 
2 3 4 4 7 2 0 


)L 

) l 

)lc 


1 2 3 4 :>  6 7 3 9 J 12345o789 
1234D073  90|12  *4:>6789 


? 3 A 
7 34 
234 

> 3 t 
234 

2 34 

234 
33  t 
2 34 
? 3^ 
7 i 4 
2 34 
234 
334 


O 890 

12 

6 890 

i? 

o 890 

12 

4 890 

17 

b 890 

12 

6 890 

12 

6 890 

1 2 

6 890 

12 

b 890 

i ? 

6 89U 

12 

6 890 

12 

o 890 

12 

6 890 

1 2 

6 890 

12 

3.5-21  (4/1/73) 


RIGID  FORMATS 


3. 5. 3. 4 Rigid  Format  Change  Restart  Table 


DMAP  Bit  Position 

Inst.  63  70  80 

P : T ! N 34  3 78901234 

F I L c 3*5  78  9)12*4 

F1L  " 3*45  7 890  1 2 3 t 

L 

sav: 

CHKPMT 

G:>2 

CHK^T 
PL  T SF  T 
SAV  ~ 

P9TMSS 

sttval 

SAVH 

COMO 

PIJT 

SAVr 
pl->  TMSG 
L AH  rL 
CHKPMT 
GP3 

sav; 

PAR  AM 
PJPGF 
CHKPMT 

TA1  , 

S AV 

CHND  345  73901234 

P'JRGf 

CHKPNT 

SMA  1 

CHKPNT 

COND 

S'U2 

SAVE 

CHKPNT 

COMO 

C1ND 

G°‘WC» 

GFP 
SAV  ‘ 

LA8FL 

FOlJIV 

CHKPNT 

cnwo 

SMA3 

CHKPNT 

LAHFL 

PAR  AM 

GP4 

SAVF 


CUND 
PURGE 
EO'JT  V 
CHKPNT 

345 

901234 

CTND 

345 

901234 

JUMP 

345 

90  1234 

IA3EL 

343 

901234 

DMAP  Bit  Position 

Inst.  63  70  80 

CJMD 
G°  S P 
TFP 
SAV  • 

LA3FL 
cn>in 
MC31 
CHKPNT 
MC  i 2 
CHKPNT 
LAHFL 
IV 

CHKPNT 

CTND 

Sr  - l 

CHKPNT 

LAHU 

EQUIV 

CHKPMT 

C 1NO 

SMP  1 

CHKPNT 

LAHrL 

CHMG2 

CHK  °NT 

SSG1 

CHKPNT 

FOOT  V 

CHKPNT 

CTND 

SSG2 

C 3 K P N T 

LA3-L 

SSG3  4 

S AV  •:  •* 

CHKPNT  4 

CHND  45  890 12  34 

MATGPP  45  8901234 

MAT  GPR  43  3901234 

LA3FL  45  3901234 

SOP  1 
CHK  T 
SOR2 

QPP 

SWF 
CO  NO 
PLOT 
SA  Vc 
PRT^SG 
LA8EL 
DSMGi 
SAV- 
CHKPNT 
FOUI  V 
CHK  GMT 
CDNQ 
MCF  2 
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DMAP 

Bit  Position 

Bit  Position 

Inst. 

63  70  80 

Inst. 

63 

70 

CMKPNr 

L A 8 r L 

343 

7 89  v)  1 2 34 

LA  3 ‘ L 

P T p A c:  v 

3 4 5 

78901234 

CQU  IV 

L \H  cl 

34  3 

7890 12 34 

r <kpnt 

PR T PAR M 

3tJ 

76901234 

C i NO 

L AH  rL 

345 

7890  12  34 

SC  / 1 

P<7PA  N* 

34  3 

789012  34 

C IK  P.\T 

L A3  FL 

34  5 

7890  12  54 

LAH  rL 

END 

343 

7 101234 

cTUIV 
CM  KPf*r 
CTM r) 
SMP2 
Qi  iu;  p\*  r 

LA -id 
F^.JTV 
CMKPNJT 
PA  *AM 


J J 4P 
LA  3d 
f)SMG2 
SAV~ 

CMKnMT 
°r.3MG2 
SVV  r 
CHKPNT 

PRTPAr’M 

PRTPAf-  V 
SSG3 
SA  7 c 
CHKPN~ 

C IN  9 

M^TGPF 

LAHrl 

SMR1  3<+5  78901234 

CHXPNT  343  7*9)12  34 

COMO  343  78901234 

P-PT  343  739)1234 

J J 4P  34  3 789012  34 

P\\ AM  343  78901234 

C)MO  343  7890  1234 

LA3TL  345  7d90l234 

CMKPNT 

$39  2 

npp 

SAVE 

CONO 

PLOT 

SAVE 

PR  T MSG 

LA3~L 

J JMP  345  76  90  1 2 .34 

LA8ZI  345  78901234 

P^TPARM  345  78901234 

L AH rL  343  789012  34 

PRTPARM  345  78901234 

LAMd  345  789  )1234 

PrTPAPM  343  78901234 


3.5-23  (6/1/72) 


RIGID  FORMATS 


3. 5. 3. 5 File  Name  Restart  Table 


dmap 

Bit  Position 

DMAP 

Bit  Position 

Inst. 

94  100  110 

120 

Inst.  94 

100  no 

BEGIN 

COND 

2 

Fit: 

GPSP 

2 

F!  IF 

OFP 

2 

G°  1 

A- 

SAVE 

2 

save 

4 

LABEL 

2 

chkpnt 

4 

COND 

34 

c,°z 

5 

MCf  1 

3 

CHKPNT 

5 

CHKPNT 

3 

PLTSET 

2 

MC  "2 

4 

S AVF 

2 

CHKPNT 

4 

P'<T*S3 

2 

LABEL 

34 

5 : TVA L 

2 

FUJI  V 

5 

SAV 

2 

CHKPMT 

5 

COMO 

COND 

5 

PL  IT 

SCSI 

5 

$AVr 

CUKPNT 

5 

PR T MSG 

LAB~L 

5 

L'n.il 

EQUIV 

6 

CHKPNT 

2 

CHKPNT 

6 

G°  3 

6 

CHNO 

b 

SAVc 

6 

SMPI 

6 

P AR  AN4 

h 

CHKPNT 

6 

P'JQW 

6 

LABEL 

6 

CHKPNT 

6 

R3MG2 

7 

TU  , 

7 

CHKPNT 

7 

SA  Vr 

7 

SSGI 

a 

C1MO 

7 9 

CHKPNT 

8 

P'JRGr 

7 2 

EUU  IV 

9 

CHKPNT 

7 

CHKPNT 

9 

SUl 

3 

COMO 

9 

CHKPNT 

a 

S5G2 

9 

COND 

9 

CHKPNT 

9 

S 4 A2 

9 

L AB  rL 

9 

SAV  : 

9 

SSG3 

0 

CHKPNT 

9 

SAVC 

0 

COND 

CHKPNT 

0 

COND 

C JNO 

GPWG 

MATGPR 

□ FP 

m^tgpr 

sav: 

L A B r L 

L AB  rL 

7 9 

SO*! 

1 

F9UI  V 

0 

CHKPMT 

1 

CHKPNT 

0 

2 

2 

C 3NH 

0 

OFP 

SMA  3 

0 

sav: 

C'HKPNT 

0 

COND 

LA  3Ci 

0 

PLOT 

PAR  AM 

I 

SAVE 

GD4 

l 

PRTMSG 

sav: 

I 

LABEL 

CHNO 

I 

DSMG1 

3 

PURGE 

l 3 56  901  5 7 

SAVE 

3 

EQ'JIV 

4 

CHKPNT 

3 

CHKPMT 

eou  iv 

4 

COND 

CHKPNT 

4 

JUMP 

CUNH 

4 

LABEL 

MCF  2 

4 

3.5-24  (6/1/72) 


STATIC  ANALYSIS  WITH  DIFFERENTIAL  STIFFNESS 


DMAP  Bit  Position 

Inst.  94  100  ^TO  120 

LAB  EL 

PRTPAPM 

LABEL 

P^tparm 

LA35L 

PATOARM 

LABEL 

END 


JUMP 
LAB  ?L 

DSMG2  7 

SAV-  7 

CHKPNT  7 

RBMQ2  8 

SAVE  8 

CHKPNT  8 

PRTPAPM  8 

P^TPARM  8 

SSG3  9 

SAVE  9 

CHKPNT  9 

CUN  0 
MATGPR 
LABEL 

SUP  I 0 

CHKPNT  0 


CHND 
R FP  T 
JUMD 
PAP  AM 
C1ND 
LABEL 

CHKPNT 

SOA2  I 

D^P 

SAV- 

C )NH 

PL  JT 

SA  V c 

PkT*S3 

LABEL 

JUMP 

LABEL 

PPT  D Ak M 

L A jcL 

Pk  r P A J M 

LA  i “L 

pp  rp/vi>  V 


DMAP 

Inst. 


Bit  Position 


94 


100 


110 


120 


CHK  PN  T 

LABEL 

EO'J  I V 

CHKPNT 

CJNO 

SCSI 

CHKPNT 

LA3EL 

ETUI  V 

CHKPNT 

COND 

SMP2 

CHKPNT 

LABEL 
EQUI  V 
CHKPNT 
PAR  AM 


3.5-25  (6/1/72) 
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3.5.4  Automatic  Output  for  Static  Analysis  with  Differential  Stiffness 

The  value  of  the  determinant  of  the  sum  of  the  elastic  stiffness  and  the  differential  stiff- 
ness is  automatically  printed  for  each  differential  stiffness  loading  condition. 

3.5.5  Case  Control  Deck  and  Parameters  for  Static  Analysis  with  Differential  Stiffness 

The  following  items  relate  to  subcase  definition  and  data  selection  for  Static  Analysis  with 
Differential  Stiffness: 

1.  The  Case  Control  Deck  must  contain  at  least  two  subcases.  Other  than  DSC0EFFICIENT  in 
the  second  subcase,  all  subcases  are  used  only  for  output  selection. 

2.  DSC0EFFICIENT  must  appear  in  the  second  subcase,  either  to  select  a DSFACT  set  from  the 
Bulk  Data  Deck,  or  to  explicitly  select  the  default  value  of  unity. 

3.  A static  loading  condition  must  be  defined  above  the  subcase  level  with  a L0AD, 
TEMPERATURE ( L0AD) , or  DEF0RM  selection,  unless  all  loading  is  specified  by  grid  point  dis 
placements  on  SPC  cards. 

4.  An  SPC  set  must  be  selected  above  the  subcase  level  unless  all  constraints  are  specified 
on  GRID  cards. 

5.  Output  requests  that  apply  only  to  the  linear  solution  must  appear  in  the  first  subcase. 

6.  Output  requests  that  apply  only  to  the  solution  with  differential  stiffness  must  be 
placed  in  the  second  and  succeeding  subcases.  If  only  two  subcases  exist,  the  output 
requests  in  the  second  subcase  will  be  honored  for  all  differential  stiffness  loading 
conditions. 

7.  Output  requests  that  apply  to  all  solutions,  both  with  and  without  differential  stiff- 
ness may  be  placed  above  the  subcase  level. 

The  following  output  may  be  requested  for  Static  Analysis  with  Differential  Stiffness: 

1.  Nonzero  Components  of  the  applied  static  load  for  the  linear  solution  at  selected  grid 
points . 

2.  Displacement  and  nonzero  components  of  the  single-point  forces  of  constraint,  with  and 
without  differential  stiffness,  at  selected  grid  points. 

3.  Forces  and  stresses  in  selected  elements,  with  and  without  differential  stiffness. 
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4.  Undeformed  and  deformed  plots  of  the  structural  model. 

The  following  parameters  are  used  in  Static  Analysis  with  Differential  Stiffness: 

1.  GRDPNT  - optional  - a positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
pri  nted. 

2.  WTMASS  - optional  - the  terms  of  the  mass  matrix  are  multiplied  by  the  real  value  of  this 
parameter  when  they  are  generated  in  SMA2. 

3.  IRES  - optional  - a positive  integer  value  of  this  parameter  will  cause  the  printing  of 
the  residual  vectors  following  the  execution  of  SSG3. 

4.  C0UPMASS  - CPBAR,  CPR0D , CPQUAD1  , CPQUAD2 , CPTRIA1  , CPTRIA2,  CPTUBE,  CPQDPLT , CPTRPLT, 
CPTRBSC  - optional  - these  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness  (see  Section  3.1  for  list  of  elements).  See  Section  3.1.5 
for  an  explanation  of  the  use  of  these  parameters. 
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3.6  BUCKLING  ANALYSIS 

3.6.1  DMAP  Sequence  for  Buckling  Analysis 

RIGID  FORMAT  DMAP  LISTING 
SERIfcS  Ml 

PTGir  Fopmat  5 

N A S T o A N SOURCE  PROGRAM  COMPILATION 
PMAD-CMAP  INSTRUCTION 
NO. 


1 

BFGIN 

NO. 5 BUCKLING  ANALYSIS  - SERIES  Ml  S 

2 

FRF 

LLL  = T APE  S 

3 

CcpT} 

GE  C M1 » GE0M2 t /G PL  t EOE X I N f GPDT , C STM , «GPQT , S R / V , N f LUSET/ 
123/VtNrNOGPDT  % 

o 

2 

<4 

4 

SAVE 

LUSET  % 

5 

CHKPNT 

GPL»EQEXIN»GPDT»CSTMf  BGPDT  t S II  % 

6 

(GP~2  ^ 

GECN2*EG?=XIN/FCt  t 

7 

CHKPNT 

ECT  $ 

8 

PLTSET 

PCOBtEOEXIN?f=CT/PLTSETX  ,PLT  PAP  , GP S FTS  , EL  SETS / V ,N , N S I L/ 
JIJMPPLOT  $ 

Vf  Nf 

9 

SAVF 

NSILt JUMPPLQT  % 

10 

PPT MSG 

PLT  SET  X / / t 

11 

SETVAL 

//VfNtPLTFLG/C»Nfl/VtN» PF ILE/CtN»0  S 

12 

SAVE 

PLTFLGt  PF IL E 4 

13 

COND 

PI » JUMP  PL  OT  * 

14 

CfLOp 

PLTPAR tGPSET St cLSFTS,CASECCf BGPDT, EOF XIN, SIL , ,/ PLOT XI/ 
NSIL/V,NtLUSET/VtNt JUMPPLOT/V, NtPLTFLG/VtNtPFILE  $ 

V , N » 

15 

SAVE 

JU^PPLOTtPLTFLGfPFILE  % 

16 

PPTMSG 

PL0TX1//  $ 

17 

LABEL 

PI  $ 

18 

CHKPNT 

PLTPAR,GPSETS,ELSETS  $ 

19 

CgpT^ 

GE0M3, EOEXI N,GE0M2/SLT  t GPTT/C?  N # 123/V# N f NOGR AV/CtN , 123 

% 

20 

SAVE 

NOGRAV  $ 

21 

PARAM 

//C fNt  AND/VtNf  SKPMGG/VtNtNOGPAV/Vt Y,GRDPNT  $ 

22 

PURGE 

MGG/SKPMGG  f 

23 

CHKPNT 

SLT» GPTT , MGG  S 

24 

CjtaTV^) 

t EC TfEPTf BGPDT  fSIL»GPTT  »CSTM/ESTf , GE 1 1 E CPT ,GPCT/ V, N , LUS 

FT/  CtN, 
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RIGID  FORMAT  OMAR  LISTING 
SERIES  Ml 

RIGTC  crPMAT  5 

N A $ T R A N SOURCE  PROGRAM  COMPILATION 
OMAP-OMAP  INSTRUCTION 


NO  < 

123/Vt  NfNOSl MP/C»N»0/Vf  N»NOGENL/V , N, GENEL  $ 

25 

SAVE 

NCS I M° , NOGFNL  t GENEL  $ 

26 

COND 

EFR0P1 , MOST  MP  $ 

27 

PURGE 

OGPST/GENEL  % 

28 

CHKPNT 

FST,ECPT, GPCT,GFT,nGPST  % 

29 

0*0 

CSTM,MPT,ECPTtGPCT,OIT/KGGX,,G°ST/V,N,NOGENL/V,N,NOK4GG  * 

30 

CHKPNT 

GPST  t KGGX  $ 

31 

COND 

LBLltSKPMGG  % 

32 

QMA2^) 

CSTM,  MPT,  ECPTf  GPCTf  DIT/MGG,/V,  Y,WTMASS=KO/V,N,  NOMGG/VtN, 

NOBGG/ 

V, Y , COUPMASS/ V ,Y?CPBAR/VfY,CPP0D/VfY,CPQUA01/VtY , CPQUAD2/ 
Y,CPTRI A1/V,Y,CPTR IA2/V, Y,CPTURF/V, Y,CPOOPLT/V, Y,CPTRPLT/ 
CPTPBSC  f 

v, 

V,  Y, 

33 

SAVE 

NOMGG  $ 

34 

CHKPNT 

MGG  $ 

35 

COND 

FRR0P5, NOMGG  $ 

36 

CONO 

L BL 1 tGRDPNT  S 

37 

(^PWG^) 

BGPDT,CSTM, EOFXIN, MGG/OGPWG/V, Y,GR0PNT=-1/V,Y,WTMASS  $ 

38 

OF0 

OGPWG, t f t » //VtNfCARONO  % 

39 

SAVE 

CARONO  % 

40 

LABEL 

LBL1  * 

41 

EOUI  V 

KGGX , KG G/ NOGFNL  * 

42 

CHKPNT 

KGG  $ 

43 

CONO 

LBL 1 1 1 NOGFNL  S 

44 

CsmaT) 

GE I , KGGX /KGG/ V,NfLUS FT/ V,N, NOGFNL /V,N, NOS  IMP  $ 

45 

CHKPNT 

KGG  * 

46 

LABEL 

LBL11  % 

47 

PAR  AM 

//CfN,*PY/V,N,NSKIP/CtNfO/C,N,0  S 

48 

dED 

CASECC»GEOMA,EOEXIN,SIL,GPDT/RG,YS,USET,/V,N,LUSET/V,N,MPCFl/ 
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(RIGID  FORMAT  DM AP  LISTING 
SERIES  Ml 

RIGIC  cO  R M A T 5 

N A S T R A N SOURCE  P R 0 G R A M COMPILATION 
PM6P-DM4D  INSTPUCTIOM 
NO. 

V,N,mdcF2/V,N, SINGLF/V.N.OMIT/V.NfRFACT/V.N^ISKIP/V.N.RFP^AT/ 
V,N,N1SET/V,N, MOL/V,N,NOA  $ 


49 

s/wc 

VDCF1 1 ^PCF2t  SI  NGLE  ,0MIT  ,RF  ACT , NSK ! P , P E o F A T f NOSE  T , NOL  ,N'^A  * 

50 

Cr>ND 

FOPORfc  » NO A $ 

51 

PAR  AM 

//C,N, A NO/VfM, NOSR/V, N, SINGLE/ V,N* PF  ACT  * 

52 

PURGE 

GM/MPCF l/GOtKCCfLOnfUOOt POtUOPVf PUnV/OMlT/PStKFSfKSS/STNGLE/ 
OG/NOSR  * 

53 

FOUI  V 

KGG?  KNN/M pr FI  * 

54 

CHKPNT 

GM,RG,GO,K00,LCO  f U^C  »PG»  UOHV » PUOVt  VS»  °S  fK  F S , K SS  , US  FT  , QG  , KNN  * 

55 

CONH 

L8L4D,  REACT  T 

56 

JIJW° 

ERPCP2  * 

57 

LABEL 

LBL40  % 

58 

COND 

L8L4,GENFL  * 

59 

GPSP 

GPLtGPST,USFT, SIL/OGPST  * 

60 

OGPSTt t t t t//V# NtCARONO  S 

61 

SAVE 

CARONO  $ 

62 

LA8FL 

LpL4  $ 

63 

CPND 

LPL2 , MPCF2  $ 

64 

(jCEf) 

USETfRG/GM  $ 

65 

CHKPNT 

GM  * 

66 

USET f GM fKGGt  t t /KNN  t ? » $ 

67 

CHKPNT 

KNN  $ 

68 

LABEL 

LBL2  $ 

69 

EOUI  V 

KNN,KFF/SINGLE  i 

70 

CHKPNT 

KFF  $ 

71 

COND 

LBL3, SINGLE  $ 

72 

(jsce  O 

USET, KNN, ,,/KFF,KFS,KSSt ,t  $ 
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RIGID  FORMAT  DM AP  LISTING 
SfcRItS  ML 


RTGir  FORMAT 
N A S T R 

5 

AN  SOURCE  PROGRAM  COMPILATION 

DMA^-CMAP  INSTRUCTION 
NO. 

73 

CHKPNT 

KES»KSS»KFF  * 

74 

LABEL 

LBL3  % 

75 

EOUI  V 

KFF,KAA/OMIT  t 

76 

CHKPNT 

K A A $ 

77 

COND 

LBL5,CMIT  % 

78 

Q'pQ 

USETfKFFt  Y t/GOf  KAAfKOO,  LOO»UOOf  t ut  * 

79 

CHK°  NT 

GO.KAA.KOO  * LOO  • UCO  t 

80 

LABFL 

LBL5  % 

81 

K AA/LLL  t ULL  $ 

82 

CHKPNT 

ULLtLLL  * 

83 

(jsgP) 

SLT,BGPDTfCSTMf SIL,ESTf MPTtGPTTfEDTtMGGfCASECC,DIT/PG/  V,N 
LUSET/C  »N  1 1 $ 

84 

CHKPNT 

PG  * 

85 

FOUIV 

PG, PL/NOSET  t 

86 

CHK°NT 

PL  * 

87 

COND 

LBLlOtNOSET  $ 

88 

QSG2^) 

USET,GMfYStKFS  ,GC,  , PG/ , PO , PS , PL  % 

89 

CHKPNT 

ROtPSfPL  % 

90 

LA8FL 

L BL 10  * 

91 

dUD 

LLLtULL ,KAA,PL ,L00 , UOQ, KOO , PO/ULV , UOOV, RUL V,PUOV/V , N »OM IT/ 
IRFS=-I/Ct N, 1/V, N, EPS  I % 

92 

SAVF 

EPSI  % 

93 

CHKPNT 

UL  V » UOOV , PUL V , RUOV  $ 

94 

COND 

LBL9,IRES  % 

95 

PATGPR 

GPLfUSET?SIl,RULV//CfNt L * 

96 

MATGPR 

GPL,USET,SIL,RUOV//C,N,C  $ 

97 

LA8EL 

LBL9  % 
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RIGID  FURMAT  OMAP  LISTING 
SERIES  Ml 

RIGID  FORMAT  5 

NASTRAN  SOURCE  PROGRAM  COMPILATION 
DMA P- OMAP  INSTRUCTION 


NO 

• 

98 

CjhrQ 

USFT,PG,ULV,i.)nov,YS,r,nf  GM  , P S ♦ KF S, K S S , /UGV , PGG , QG/C , N , 1 / C , N, 
BKLO  $ 

99 

CHKPNT 

UGV, QG, PGG  t 

100 

CASECC,CSTM,MPT,OIT,EOEXIM,SIL,GPTT,FDT,BGPOT,PGG,OG,UGV,EST,/ 
OPGl,OOGl,nUGVl,OESl,QEFl , PUGV L/C, N.BKLO  t 

101 

OFP 

0UGV1 , 0PG1 , 00G1 ,0EF1 ,DES1 ,//V,N , C AP  PNO  * 

102 

SAVE 

CARONO  $ 

103 

COND 

P2t JLMPPLOT  $ 

104 

PLOT 

PLTPARtGPSETS,ELSETSfCASECC,8GP0T,E0FXIN,SIL ,PUGVlf /PL0TX2/V,N, 
NS IL/V  t Nt  LUSET /V tN ♦ JUMPPLOT/Vf  N » PLTFLG/ Vt  N » PF I LE  S 

105 

SAVE 

PFILE  $ 

106 

PRTMSG 

PLCTX2//  $ 

107 

LABEL 

P2  $ 

108 

(dTmgT) 

CASECC,GPTT, SILt EDTtUGVfCSTMfMPT,ECPT,GPCT,D!T/KDGG/  V.N, 
DSCCSFT  * 

109 

CHKPNT 

KDGG  $ 

110 

FOUI  V 

KDGG  fKDNN/MPCF2  $ 

111 

CHKPNT 

KDNN  i 

1 12 

COND 

LBL2D*  M PCF2  $ 

113 

USET,GM,KDGG, f ,/KDNNt  t » $ 

114 

CHKPNT 

KDNN  % 

115 

LABEL 

LRL2D  t 

116 

EQUIV 

KDNN,KDFF /SINGLE  * 

117 

CHKPNT 

KDFF  % 

118 

COND 

L8L3D, SINGLE  t 

119 

USE T, KDNN t f t/KDFF»KDFSt  ,m  $ 

120 

CHKPNT 

K OFF , KDF  S S 

121 

LABEL 

LBL3D  % 
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klOiD  FORMAT 
S FRIES  MI 

DMAP  LISTING 

RIGID  FORMAT 

5 

N A S T R A N $ 0 U « C F PROGRAM  COMPILATION 
QM  A P—  0MA  P instruction 
NO. 


L 22  COUIV 

KDPP, KOAA/CMIT  $ 

123  CHKPNT 

KCAA  $ 

124  CPNO 

L PL  5C  t CM  I T $ 

125  <^T*pT) 

USET  tGO  fKOcp/K  CAA  $ 

126  CHKPNT 

K PA  A * 

127  LARFL 

L PL  50  % 

128  APD 

KPA4,/KDAAv/c,N,(-1.0,0.0)/C,W, 10. 0,0.0)  t 

1 20  CHKPNT 

kcaam  % 

130  (wT) 

DYNAMICS,  GPL,S  IL  tUSET/GPLD,  SILO,  USFTDi  mm  FED, EQDYN/V  ,N, 
LUSET/V,NfLUSETD/V,N,NOTFL/V,N, NPDLT / V , N , NOP  SDL /V , N , NOFP  L / V, 
N,NDNLFT/V,N,NGTCL/V,N,N0EEO/C,N, 123/V,NfN0UF  $ 

131  SAVE 

NOEEP  i 

132  CONP 

FP POP 3 , NO EFO  S 

133  CHKPNT 

EFD  $ 

134  (j  E AfT) 

KAA,KDA AMt  f tEEC, USET, CAS EC C /LAMA, PHI  A , , OE I GS /C , N , BUCKL I NG/  V, N, 
NFIGV/C,N,2  S 

135  SAVE 

NEIGV  $ 

136  CHKPNT 

L AMA , PH  I A ?PF IGS  f 

137  OF  ° 

0EIGS,L Ama, , , ,//V,N,CARDN0  S 

138  SAVE 

CARDMO  S 

139  COND 

FPPQP4, NEIGV  % 

140  (lEST) 

USFT, f PHI Af , ,G0,GM, ,KFS,,/PHIG, , BOG/C , N , 1 /C , N , BKL L $ 

141  CHKPNT 

PHIG, BOG  $ 

142 

CASFCC ,CSTMfMPTf DIT,EOEXIN,SIL, , , BG PDT , L AM A , BOG, PH  I G , F S T , / , 
0RCG1,0PHIG,0BES1,0BEE1,PPHIG/C,N,BKL1  % 

143  OF  P 

OPHIG,30QGl ,0PEF  L,03ES1 , , // V,N , CARDNO  $ 

144  SAVE 

CARDNO  $ 

145  CONO 

P3 , JUMPPLOT  $ 
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RIGID  FOKMAT  OMAP  LISTING 
SERIES  Ml 

RIGID  FORMAT  5 

N A S T R A N SOURCE  PROGRAM  COMPILATION 
DMA  p—  DM A P INSTRUCTION 


NO. 
146  ( 

"'PLOT") 

PLTOAR  ,GPScTS.'rLSETStCASECC,PGPDT,EOFXIN,  SIL,  , PPHI G/ PL 0TX3/V,  N , 

147 

SAVE 

NSIL/V,N,LUSFT/V,N, JUMPPL0T/V,N,Pl TFLG/V,N,PF1LE  $ 
PFILE  t 

148 

PR  TM  SG 

PL0TX3//  * 

149 

L ABrL 

P 3 $ 

150 

JUMP 

PINIS  * 

151 

LABEL 

ERRCRi  $ 

152 

PRTPARM 

//C,N,-l/C,N, BUCKL ING  $ 

153 

LABEL 

ERP0P2  S 

154 

PR  TP  ARM 

//C,N,-2/C,N,  BUCKLING  *> 

155 

LABEL 

ERROR  3 $ 

156 

PRTPARM 

//C,N, -3/C, N, BUCKLING  S 

157 

LABEL 

FRR0R4  $ 

158 

PRTPARM 

//C,N,-4/C,N, BUCKLING  $ 

159 

LABEL 

FPRCP5  % 

160 

PRTPARM 

//C,N, -5/C, N, BUCKLING  $ 

161 

LABEL 

ERRORS  $ 

162 

PRTPARM 

//CtN, -6/C, Nf BUCKL ING  $ 

163 

LABEL 

p I N I S $ 

164 

ENO 

$ 
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3.6.2  Description  of  DMAP  Operations  for  Buckling  Analysis 

3.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations, 
and  tables  for  relating  internal  and  external  grid  point  numbers. 

6.  GP2  generates  Element  Connection  Table  with  internal  indices. 

8.  PLTSET  transforms  user  input  into  a form  used  to  drive  structure  plotter. 

10.  PRTMSG  prints  error  messages  associated  with  structure  plotter. 

13.  Go  to  DMAP  No.  17  if  no  undeformed  structure  plot  request. 

14.  PL0T  generates  all  requested  undeformed  structure  plots. 

16.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

19.  GP3  generates  Static  Loads  Table  and  Grid  Point  Temperature  Table. 

24.  TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

26.  Go  to  DMAP  No.  151  and  print  error  message  if  no  structural  elements. 

29.  SMA1  generates  stiffness  matrix  [KXg]  and  Grid  Point  Singularity  Table. 

31.  Go  to  DMAP  No.  40  if  no  gravity  loads  and  no  weight  and  balance  request. 

32.  SMA2  generates  mass  matrix  [M  ]. 

35.  Go  to  DMAP  No.  159  and  print  error  message  if  no  mass  matrix  exists. 

36.  Go  to  DMAP  No.  40  if  no  weight  and  balance  request. 

37.  GPWG  generates  weight  and  balance  information. 

38.  0FP  formats  weight  and  balance  information  and  places  it  on  the  system  output  file  for 
printing. 

41.  Equivalence  [KXg]  to  [K^]  ^ no  9eneral  elements. 

43.  Go  to  DMAP  No.  46  if  no  general  elements. 

44.  SMA3  adds  general  elements  to  [Kx  ] to  obtain  stiffness  matrix  [K  ]. 

y gg  L ggJ 

48.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET),  forms  multipoint 
constraint  equations  [Rg](ug}  = 0 and  forms  enforced  displacement  vector  { Ys } . 

50.  Go  to  DMAP  No.  161  and  print  error  message  if  no  independent  degrees  of  freedom  are  defined. 

53.  Equivalence  [K^]  to  [Kpn]  if  no  multipoint  constraints. 

55.  Go  to  DMAP  No.  57  if  no  free-body  supports  supplied. 

56.  Go  to  DMAP  No.  153  and  print  error  message  if  free-body  supports  are  present. 

58.  Go  to  DMAP  No.  62  if  general  elements  present. 

59.  GPSP  determines  if  possible  grid  point  singularities  remain. 

60.  0FP  formats  table  of  possible  grid  point  singularities  and  places  it  on  the  system  output 
file  for  printing. 
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63.  Go  to  DMAP  No.  68  if  MCE!  and  MCE2  have  already  been  executed  for  current  set  of  multi 
point  constraints. 

64.  MCE1  partitions  multipoint  constraint  equations  [R^]  = [R^  J Rn]  and  solves  for  multi 

point  constraint  transformation  matrix  [G  ] = -[R  ]~Vr  ]. 

m m L n 

66.  MCE2  partitions  stiffness  matrix 


[V  ■ 


K„n  I Knm 

1 

Vin  I 'Sim 


and  performs  matrix  reduction 


- »nnl  * * [<][KJ[iy. 

69.  Equivalence  [Knn]  to  [Kff]  if  no  single-point  constraints. 

71.  Go  to  DMAP  No.  74  if  no  single-point  constraints. 

72.  SCE1  partitions  out  single-point  constraints 


= 


Kff  I Kfs 
- + - 


sf 


ss 


75.  Equivalence  [K^]  to  [Kaa]  if  no  omitted  coordinates. 

77.  Go  to  DMAP  No.  80  if  no  omitted  coordinates. 

78.  SMP1  partitions  constrained  stiffness  matrix 


[Kff] 


Kia_J_K“ 


oa 


oo 


solves  for  transformation  matrix  [G  ] = -[K  1“  [K  1 

o oo  oa 

and  performs  matrix  reduction  [K  ] = [K^^]  + [KT  ][G  1. 

aa  aa  oa  o 


81.  RBMG2  decomposes  constrained  stiffness  matrix  [K  1 = [L„„][U„„]. 

aa  icy,  sex, 

83.  SSG1  generates  static  load  vectors  {P^}. 

85.  Equivalence  {P^}  to  {P^}  if  no  constraints  applied. 

87.  Go  to  DMAP  No.  90  if  no  constraints  applied. 
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88.  SSG2  applies  constraints  to  static  load  vectors 

P 


V = 


n 


m. 


{Pn)  = V + C^]{Pm}. 


{V  = 


(Pf)  = (Pf>  - [KfsHYs}, 


{PJ  = { } and  {P0}  = (PJ  + [G'](P  > 


0J  0 


91.  SSG3  solves  for  displacements  of  independent  coordinates 

{u^}  = [Ku]  {P^}  , 

solves  for  displacements  of  omitted  coordinates 

■ [Koo]',{lV’ 

calculates  residual  vector  (RULV)  and  residual  vector  error  ratio  for  independent  coordinates 


{u|}{6Pg} 

4 = {PI){V 

and  calculates  residual  vector  (RU0V)  and  residual  vector  error  ratio  for  omitted  coordinates 

<»„>  ■ <y  - 

94.  Go  to  DMAP  No.  97  if  residual  vectors  are  not  to  be  printed. 

95.  Print  residual  vector  for  independent  coordinates  (RULV) 

96.  Print  residual  vector  for  omitted  coordinates  (RU0V). 
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98.  SDR1  recovers  dependent  displacements 


and  recovers  single-point  forces  of  constraint 


V ■ -(Ps)  * [■&]<»,)  * [KSS]CYS>. 


100.  SDR2  calculates  element  forces  and  stresses  ( 0EF1 , 0ES1 ) and  prepares  load  vectors,  dis- 
placement vectors  and  single-point  forces  of  constraint  for  output  (0PG1 , 0UGV1 , PUGV1 , 
0QG1). 

101.  0FP  formats  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for  printing. 
1(3.  Go  to  DMAP  No.  107  if  no  static  deformed  structure  plots  are  requested. 

104.  PL0T  generates  all  requested  static  deformed  structure  plots. 

106.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  deformed  plot  generated. 

108.  DSMG1  generates  differential  stiffness  matrix  [K^  ]. 

110.  Equivalence  [Kd  ] to  [Kd  1 if  no  multipoint  constraints. 

99  nn  r 

112.  Go  to  DMAP  No.  115  if  no  multipoint  constraints. 

113.  MCE2  partitions  differential  stiffness  matrix 


and  performs  matrix  reduction  [K^]  = [Kdnn]  + [gJ]^]  + [K^HGJ  + [G^] [K^] [GJ . 

116.  Equivalence  [Kdn]  to  [Kdf]  if  no  single-point  constraints. 

118.  Go  to  DMAP  No.  121  if  no  single-point  constraints. 

119,  SCE1  partitions  out  single-point  constraints 


I K?s 


122.  Equivalence  [Kdf]  to  [Kda]  if  no  omitted  coordinates. 
124.  Go  to  DMAP  No.  127  if  no  omitted  coordinates. 
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125. 


130. 

132. 

134. 


137. 

139. 

140. 


142. 

143. 

145. 

146. 
148. 
150. 
152. 


SMP2  partitions  constrained  differential  stiffness  matrix 

„d 


5i 1 

•L  I "So  ' 

A 


and  performs  matrix  reduction  [K°g]  = [K^]  + [Koa^Go^  + ^Go^Koa-l  + [Go^Koo-^Go-^* 

DPD  extracts  Eigenvalue  Extraction  Data  from  Dynamics  data  block. 

Go  to  DMAP  No.  155  and  print  error  message  if  no  Eigenvalue  Extraction  Data. 

READ  extracts  real  eigenvalues  from  the  equation 

£KU  + XKU^UJl*  = ° 

and  normalizes  eigenvectors  according  to  one  of  the  following  user  requests: 

1)  Unit  value  of  selected  coordinate 

2)  Unit  value  of  largest  component 

0FP  formats  eigenvalues  and  summary  of  eigenvalue  extraction  information  and  places  them 
on  the  system  output  file  for  printing. 

Go  to  DMAP  No.  157  and  print  error  message  if  no  eigenvalues  found. 

SDR1  recovers  dependent  components  of  the  eigenvectors 


{«>o}  = [G0]{<t>a}  , 


T = (V  . 


<*m>  ■ • 


and  recovers  single  point  forces  of  constraint  (qs>  = [K^s ] {d>^} . 

SDR2  calculates  element  forces  and  stresses  ( 0BEF1 , 0BES1 ) and  prepares  eigenvectors  and 
single-point  forces  of  constraint  for  output  (0PHIG,  PPHIG,  0BQG1 ) . 

0FP  formats  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for  printing. 
Go  to  DMAP  Mo.  149  if  no  deformed  (buckling)  structure  plots  are  requested. 

PL0T  generates  all  requested  deformed  (buckling)  structure  plots. 

PRTMSG  prints  plotter  data  and  engineering  data  for  each  deformed  plot  generated. 

Go  to  DMAP  No.  163  and  make  normal  exit. 

BUCKLING  ANALYSIS  ERR0R  MESSAGE  N0.  1 - N0  STRUCTURAL  ELEMENTS  HAVE  BEEN  DEFINED. 
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154. 

156. 

158. 

160. 

162. 


BUCKLING  ANALYSIS 

BUCKLING  ANALYSIS 
VALUE  ANALYSIS. 

BUCKLING  ANALYSIS 

BUCKLING  ANALYSIS 
TI0NS. 

BUCKLING  ANALYSIS 


ERR0R  MESSAGE  N0.  2 - FREE  B0DY-SUPP0RTS  N0T  ALL0WED. 

ERR0R  MESSAGE  N0.  3 - EIGENVALUE  EXTRACT I 0N  DATA  REQUIRED  F0R  REAL  EIGEN- 

ERR0R  MESSAGE  N0.  4 - N0  EIGENVALUES  F0UND. 

ERR0R  MESSAGE  N0.  5 - MASS  MATRIX  REQUIRED  F0R  WEIGHT  AND  BALANCE  CALCULA- 

ERR0R  MESSAGE  N0.  6 - N0  INDEPENDENT  DEGREES  0F  FREED0M  HAVE  BEEN  DEFINED. 


3.6-13  (6/1/72) 


RIGID  FORMATS 


3.6.3  Restart  Tables  for  Buckling  Analysis 
3.6.3. 1 Bit  Positions  for  Card  Name  Restart  Table 


Card  Name  Bit  Pos. 


ADUM1  1 
AUUM2  1 
AUUM3  1 
ADUM4  1 
ADUM5  1 
ADUM6  1 
ADUM  f 1 
ADUM8  I 
ADUM9  1 
AX  i C 1 
A X I F 1 
C EL AS  1 1 
CELAS2  1 
LELAS3  I 
CELAS4  1 
CMASS1  I 
CMASS2  1 
CMASS3  I 
CMASS4  l 
CORD1C  1 
CORO 1R  I 
COROIS  1 
CORD2C  1 
CURD2R  1 
C0RD2S  1 
GRDSET  L 
GRID  I 
GRIUB  I 
PO INTAX  l 
RINGAX  I 
KINGFL  1 
S EC  r AX  1 
SEQGP  I 
SPUINT  I 
BAROR  2 
CBAR  2 
CCGNEAX  2 
CDUM1  2 
C0UM2  2 
CDUMJ  2 
CDUM4  2 
CDUM5  2 
CDUM6  2 
CDUM7  2 
CDUM8  2 
CUUM9  2 
CHEXA1  2 
CHEXA2  2 
CONROD  2 
CQDMEM  2 
CUDMEM1  2 
CQDMEM2  2 
CQDMEM3  2 
CUDPLT  2 
CQUAOl  2 
CUUA02  2 
CROD  2 


Card  Name  Bit  Pos. 


CSHEAR  2 
CTETRA  2 
CTORORG  2 
CTRAPRG  2 
CTR6SC  2 
CTRIA1  2 
CTR1A2  2 
LTRIARG  2 
CTRMEM  2 
CTRPLT  2 
CTUBE  2 
CTWIST  2 
CWEOGE  2 
PBAR  3 
PCUNEAX  3 
PDUM1  3 
PUUM2  3 
P0UM3  3 
POUM^  3 
PDUM3  3 
POUM6  3 
POUM7  3 
POUM8  3 
PDUM9  3 
PQOMEM  3 
PWDMEM1  3 
PU0MEM2  3 
PQDMEM3  3 
PgOPLT  3 
POUAOl  3 
PQUA02  3 
PROO  3 
PSHEAR  3 
PTORDRG  3 
PTRBSC  3 
PTRIA1  3 
PTRIA2  3 
PTRMEM  3 
PTRPLT  3 
PTUBE  3 
PTWIST  3 
GENEL  A 
CONM1  5 
CGNM2  5 
PELAS  6 
PM ASS  7 
MAT  1 8 
MAT2  8 
MAT3  8 
MATT!  8 
MATT  2 8 
MATT3  8 
TABLEMi  8 
TABLEM2  8 
TABLEM3  8 
TABLEM4  8 
TEMPMT  $ 8 


Card  Name 

Bit  Pos 

TEMPMXS 

8 

AXISYMS 

9 

MPC 

9 

MPC ADD 

9 

MPC  AX 

9 

MPC$ 

9 

SPC 

10 

SPC1 

10 

S PC ADD 

10 

SPC  AX 

10 

SPCS 

10 

ASET 

11 

ASET  l 

11 

UMIT 

11 

UMIT1 

11 

uMITAX 

11 

SUPAX 

12 

SUPURT 

12 

TEMP 

13 

TEMPAX 

13 

TEMPO 

13 

TEMPP1 

13 

TEMPP2 

13 

TEMPP3 

13 

TEMPKB 

13 

a/T  MASS 

14 

bRDPNT 

15 

PLUTEL 

16 

IRES 

17 

PLOTS 

18 

PUUTS 

19 

COUPMASS 

24 

CPBAR 

24 

CPQDPLT 

24 

CPQUAD1 

24 

CPQUAD2 

24 

C PROD 

24 

CPTRBSC 

24 

CPTR1A1 

24 

CPTRIA2 

24 

cptrplt 

24 

CPTUBE 

24 

SPCD 

56 

GRAV 

57 

RFORCE 

57 

TEMPLDS 

58 

DEFORM 

59 

DEFORMS 

59 

LOADS 

59 

RFORCE S 

59 

FORCE 

60 

FORCE  1 

60 

FORCE2 

60 

FORCEAX 

60 

LOAD 

60 

MOMAX 

60 

MOMENT 

60 

3.6-14  (4/1/73) 


BUCKLING  ANALYSIS 


Card  Name 

Bit  Pos 

MCMENT1 

60 

MOMENT  2 

60 

PLOAL) 

60 

PLUAL)  1 

60 

PL  GA02 

60 

PRESAX 

60 

SLOAD 

60 

E I Gd 

61 

METHODS 

62 

3.6-14a  (4/1/73) 


I 


I 


BUCKLING  ANALYSIS 


.6.3.2  Bit  Positions  for  File  Name  Restart  Table 


File  Name  Bit  Pos.  File  Name  Bit  Pos. 


RGPOT 

94 

° GG 

111 

C STM 

94 

QG 

111 

EOLXIM 

94 

JGV 

1 Li 

GPOT 

94 

0EF1 

112 

GPL 

94 

QFS1 

L 12 

SIL 

94 

0°G  1 

112 

cCT 

95 

00G1 

112 

GPTT 

96 

niJGVl 

1 12 

SLT 

96 

PUGV1 

L 12 

ECPT 

97 

KDGG 

L 13 

EST 

97 

kd  m 

114 

GEI 

97 

KOFF 

115 

GPCT 

97 

KOFS 

115 

GpST 

98 

KDSS 

L L 5 

KGGX 

98 

KDAA 

116 

MGG 

99 

ErO 

117 

KGG 

1 09 

EQDYN 

117 

RG 

101 

G°LD 

L 1 7 

USET 

101 

SILO 

117 

YS 

101 

USE  TO 

117 

QGPST 

102 

LAMA 

lltt 

GM 

103 

OcIGS 

1 18 

KNN 

104 

PHI  A 

113 

KFF 

105 

QG 

119 

KFS 

105 

PHIG 

119 

KSS 

105 

QREF1 

120 

GO 

106 

ORFSl 

120 

KAA 

106 

QB0G1 

120 

KOO 

106 

HPHIG 

120 

LOO 

lOo 

PPHIG 

120 

UOO 

106 

K DA  AM 

121 

LLL 

107 

ILSETS 

122 

ULL 

107 

GPSETS 

122 

PG 

108 

P LT  PAR 

122 

PL 

109 

pltsetx 

122 

PO 

109 

PS 

109 

RULV 

110 

RUOV 

no 

ULV 

110 

uoov 

110 

3.6-15  (6/1/72) 


RIGID  FORMATS 


3.6. 3. 3 Card  Name  Restart  Table 


DMAP 

Inst. 


10 


Bit  Position 

20  30  40 


50  60 


BEGIN 

FILE 

GPL 

SAVE 

CHKPN1T 

GP2 

CHKPNT 

PLTSFT 

SAVE 
PR T MSG 
STTVAI. 
SAV  = 
CONO 
PLOT 
SAVE 
prtmsg 

LABEL 

CHKPNT 

GP3 

SAV- 

PA«  AM 

PURGE 

CHKPNT 

TA1, 

SAVE 

CONO 

PURGE 

CHKPNT 

SMA  1 

CHKPNT 

CONO 

SMA2 

SAVE 

CHKPNT 

CONO 

CONO 

GP  MIG 

OFP 

SAVE 

LABEL 

EQUIV 

CHKPNT 

CONO 

SMA3 

CHKPNT 

LABEL 

PARAM 

GP4 

SAVE 

COND 

PARAM 

PURGE 

EQUIV 

CHKPNT 

COND 

JUMP 

LABEL 


1234567890 

1234567890 

1 

1 

L 

12  45 
12  45 


123456789 

123456789 


6 

6 


8 

8 

8 

8 

9 

8 

8 

R 


8 

8 


12 

12 

12 

12 

12 

1234567 

1234567 

12345678 

1234567 

1234567 

123  6 3 


123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

1234 

1234 

1234 

1234 

1234 

1234 

1 

1 

1 

1 

1 

1 

1234 

1234 

1 

1 

1 


6 8 
78 
78 
78 

78 

79 
78 
78 
78 
78 
78 

a 

8 

8 

8 

8 


90 

90 


901 


90 

90 

90 

6 39 
6 890 


3 

3 

3 

3 

3 

3 

3 

3 

3 

3 


45 

4 

4 

4 

45 

45 

45 

45 

45 

45 


4 

4 


4 

4 

4 

4 

4 

4 

4 

4 

4 


789012 

789012 


7 0 
7 0 
7 0 
7 0 
7 0 


7 

7 

7 

7 


7 


6 

6 

6 

6 

6 

6 

6 


3.6-16  (4/1/73) 


BUCKLING  ANALYSIS 


DMAP 


Inst. 

1 

10 

C IN  0 

123 

6 

890 

GPSP 

123 

6 

890 

0CP 

123 

6 

89C 

sav: 

123 

6 

890 

LABEL 

123 

6 

890 

CHNO 

12  34 

6 

89 

MCC1 

1 

9 

CHKPNT 

1 

9 

MCE  2 

1234 

6 

89 

CHKPN"r 

1234 

6 

89 

LABEL 

1234 

6 

89 

FQ'JIV 

1234 

6 

890 

CHKPNT 

12  34 

6 

890 

C3ND 

1234 

6 

890 

SC  E 1 

12  34 

6 

890 

CHKPNT 

1234 

6 

890 

LABEL 

1234 

o 

890 

EQUTV 

1234 

6 

890 

1 

CHKPMT 

12  34 

6 

890 

1 

COND 

12  34 

6 

890 

1 

SMP  I 

12  34 

6 

3 90 

1 

CHKPMT 

1234 

6 

390 

1 

LABEL 

1234 

6 

890 

1 

P3MG2 

1234 

6 

390 

1 

CHKPNT 

1234 

6 

890 

1 

SSG  1 

123 

5678 

CHKPNT 

123 

5o 

78 

EQUI  V 

123 

567890 

1 

CHKPNT 

123 

567890 

1 

COND 

123 

5o7  8 90 

1 

SSG2 

123 

567890 

1 

CHKPNT 

123 

567890 

1 

LAB  FL 

123 

567890 

1 

SSG  3 

1234567890 

1 

SAVE 

1234567390 

1 

CHKPNT 

1234567890 

1 

COND 

1234567390 

1 

MATGPR 

1234567S90 

1 

MATGPP 

1234567390 

1 

LABEL 

1234567390 

1 

SOP  L 

1234567890 

1 

CHKPNT 

1234567890 

1 

SDR  2 

OF  P 

SAVE 

COND 

PLOT 

SAVE 

PRTMSG 

LABEL 

DSMG1 

1234567890 

1 

CHKPNT 

1234567890 

1 

EQUIV 

1234567890 

1 

CHKPNT 

1234567890 

1 

COND 

1234567390 

1 

MCE  2 

1234567890 

1 

CHKPNT 

1234567890 

1 

Bit  Position 
20  30 


7 

7 

7 

7 


9 

9 

9 

8 

8 

8 

8 

8 


40  50  60 


7890 

7890 

7890 

7890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 


67890 

67890 

67890 

67890 

67890 

67890 

67890 


3.6-17  (4/1/73) 


RIGID  FORMATS 


DMAP  Bit  Position 


Inst. 

1 10 

20 

30 

4 

LABEL 

1234567390 

1 

EQU  IV 

1234567890 

1 

CHK  PhT 

1^34567390 

1 

CTND 

12  345o73  90 

1 

SCC1 

1234567890 

1 

CHK°NT 

1234567390 

1 

LABEL 

1234567890 

1 

EQU I V 

1234567890 

1 

CHKPNT 

1234567U90 

1 

COND 

1234567390 

1 

SM  ° 2 

1234567890 

1 

CHKPNT 

1234567890 

1 

UBCt 

1234567890 

1 

add 

1234567890 

1 

CHKPNT 

1234567890 

1 

DP  0 

1234  5o73  90 

1 

SA  Vr 

1234567890 

1 

COND 

1234567890 

l 

CHKPNT 

1234567890 

1 

READ 

1234567890 

1 

SA  Vc 

1234567890 

1 

CHKPNT 

1234567890 

1 

OFP 

1234567890 

1 

SAVE 

1234567890 

1 

ON  D 

1234567890 

1 

SDR  1 

1234567890 

l 

CHKPNT 

1234567890 

1 

SDR  2 

89 

OFP 

9 

SAVE 

9 

COND 

8 

PLOT 

8 

SAVE 

8 

PRTMSG 

8 

LA3FL 

8 

JUMP 

1234567890 

123456789 

4 

LABFL 

1234567890 

123456789 

4 

PRTPARM 

1234567390 

123456739 

4 

LA-^L 

1234567890 

123456789 

4 

PRTPARM 

1234567890 

123456789 

4 

LABEL 

1234567890 

123456789 

4 

PRTPARM 

1234567890 

123456789 

4 

LA3=L 

1234567890 

123456789 

4 

PRTPARM 

1234567890 

123456789 

4 

LABEL 

1234567890 

123456789 

4 

PRTPARM 

1234567890 

123456789 

4 

LABEL 

1234567890 

123456789 

4 

PRTPARM 

1234567890 

123456789 

4 

LABEL 

1234567890 

123456789 

4 

END 

1234567890 

123456789 

4 

50  60 


67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 


I 

1 

l 

1 

12 

12 

12 

12 

12 

12 

12 

12 


67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 

67890 


12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 


3.6-18  (4/1/73) 


BUCKLING  ANALYSIS 


3.6. 3. 4 Rigid  Format  Change  Restart  Table 


DMAP 

Bit  Position 

DMAP 

Inst. 

63  70  80 

Inst. 

BEGIN 

3456  3901234 

C UNO 

F l L 5 

3456  8901234 

G3  S p 

G°  1 

GFP 

SAVE 

S AV  r 

C 1KPNT 

LABEL 

GP2 

COND 

CHKPNT 

MCr  1 

PLTSFT 

CHKPNT 

sav: 

MCE  2 

PR T MSG 

CHKPNT 

S'TVAL 

LABEL 

S4VT 

EJJI  V 

CJND 

C H K P N T 

PLOT 

cond 

SAVE 

SC  5 1 

PR T MSG 

CHKPNT 

LA3FL 

LABEL 

CHKPNT 

cOHIV 

GP3 

CHK  P N T 

S Wr 

C JND 

PAR  AM 

SMP  I 

P JR  GF 

CHKPNT 

CHKPNT 

L \ 8 r L 

TA1  , 

R 3 MG  2 

SAV  5 

CHKPNT 

COMO 

3456  39D123* 

SSG  1 

purge 

CHKPNT 

CHKPNT 

£ JUT  V 

SMA1 

CHKPNT 

CHK PNT 

COMO 

C)MO 

SSG2 

SH2 

CHKPNT 

SAV* 

LABEL 

C JKPNT 

S SG  3 

COMO 

S A V ~ 

COMO 

CHKPNT 

GR  WG 

CONG 

GF  p 

MAT  GPR 

S A V ~ 

M \ TG  PR 

LV3  : L 

LAB;  i 

CJ  JIV 

SDR  1 

C JK°NT 

C KP*  T 

C 3NO 

2 

$ 1 A 5 

0F° 

C IK  PN  T 

s w ' 

LABEL 

C i\n 

P \3 

PL>r 

G^4 

SAV 

SWr 

P-f  T MSG 

CUNO 

34  ->o  8 90 12  3* 

LWI. 

PAR  AM 

CSMGi 

PJRG‘ 

C HKPf  T 

f ) J IV 

£ JU  IV 

c KPN  r 

C JKPNT 

COMO 

34:>  9 ) 12  34 

COMO 

J J 1 P 

J*5  9 J 1 2 3 + 

Mf  l 

LABEL 

345  9J12  U 

CHKi>f,T 

Bit  Position 
70 


;>  39J123*. 

3 390123* 

5 3901234 

6 


3.6-19  (6/1/72) 


RIGID  FORMATS 


DMAP  Bit  Position 

Inst.  63  70  80 


LABEL 
5 OUT  V 
CHKPNT 

c no 

SCSI 

ciKpNir 

LAB  :L 

= OUT  V 

CHKPNT 

CONO 

SHP2 

CHKPNT 

LABEL 

a no 

C iKPNT 
0°D 
SAV  f: 

C )NO  346  78901234 

C HKPfST 

READ 

SAVE 

CHKPNT 

OF  P 

SAVE 

CONO 

SDR  1 345  78901234 

CHK  PNT  J45  7H901234 

SDR  2 

0<=P 

SAVF 

C ONO 

PLOT 

SAVE 

PRTMSG 

LABEL 


JUMP 

345 

7d90 12  34 

LABEL 

345 

73901234 

PRT  P A0  M 

345 

78901234 

L A 3 EL 

345 

78901234 

P R T ° A ^ M 

345 

7u9 J 1234 

LABEL 

345 

73901234 

PRTPARM 

345 

7890 1234 

LAB -L 

345 

73901234 

PRTPA-M 

345 

78901234 

LABEL 

345 

78901234 

PR TP ARM 

345 

78901234 

LAB  CL 

345 

78901234 

PRTPARM 

345 

78901234 

LABEL 

345 

76901234 

END 

345 

78901234 

3.6-20  (6/1/72) 


BUCKLING  ANALYSIS 


3.6. 3.5  File  Name  Restart  Table 


DMAP  Bit  Position 

Inst.  94  100  110 


DMAP 

120  Inst.  94 


Bit  Position 

100  TTO 


120 


Hv£G  I N 
F 1 1 c 
G°  L 
s av  : 

CHKPNT 

G°2 

CHKPNT 
PL^sr  T 
S4V; 

PR TMSG 
SFTVAL 
SAV” 

C 

PL  IT 

s v :: 

PR TMSG 
LAB  t 
CHK OUT 
GP3 
S AV  c 
PARAM 
PURGE 
CM KPN r 
TAl, 
SAVE 
COND 
P'JRGE. 
r hk  PNT 

SM  A 1 

CHK«>NT 

COND 

SMA2 

SAV  r 

r -ikpnt 

COND 

COND 

(JPWG 

(JPP 

SAVE 

L W l 
COUIV 
CHKPNT 
C 1ND 
S'4A  3 
CHKPNT 
LAPEL 
PAR  AM 
GP4 
SA  V': 

C 1NQ 

PAR 

PURGF 
F } J I V 
C H K P N T 
COND 
JUMP 
LABFl 


4 

4 


■5 

5 


7 9 

0 

0 

0 

0 

0 

0 

I 

l 

I 

L 

I 

1 3 56  901 

4 


COND 
GDSP 
QFP 
SAV  f 
label 

C HO 
Mr  r i 
C H K P N r 
MC  n2 
CHKPNT 
LABEL 
F.QU  IV 
CHKPNr 
COND 
SCF.  1 
C -IKPNT 
L A *3  r L 
LO'JIV 
CHKPNT 
CO  NO 
SUP1 
CHK  PN  T 
LABEL 
P r G 2 
CHKPNT 
SSG 1 
CHKPNT 

rouiv 

CHKPNT 
CON  n 
SSG2 
CHK  ■ 
LABEL 
SSG  3 
SAVE 
CHKPNT 
COND 
MAT  GPP 
w\ TGPrt 
LAB  FI 
SDR  1 
CHKPNT 
SDR  2 
GPP 
SAVE 
COND 

PLOT 

SAVE 

PRTMSG 

LABEL 

DSMG1 

CHKPNT 

F.QU  I V 

CHKPNT 

COND 

MCE  2 

CHKPNT 


1 

1 

2 


3 

3 

4 

4 

4 

4 

4 


3.6-21  (6/1/72) 


RIGID  FORMATS 


DMAP  Bit  Position 

Inst.  94  100  110  120 


laofl 

EvOUI  V 
CHKPNT 
COND 
SCrl 
CHKPNT 
l A8FL 
E JU  IV 
CHKPNT 

CONO 

SMP2 

CHKPNT 

LA3EL 

AOL) 

CHKPNT 

OPO 

SAVF 

C 1NO 

CHKPNT 

P~AO 

SAVF 

CHKPNT 

OF° 

SA  V/c 
CJNO 
S99  1 
CHKPNT 
SOP  2 
QFp 

sav:: 

C TND 

PLOT 

SAV 

p; TMSG 
L A > ? L 

JUMP 
LAO  -l 
PK  TPAr  N 
LAS  rL 

PRTPA^M 
L A-J-l 
PP  T3A-  M 
L ASCI 
PP.TPA>vt 
LAS  O 
p :-  T P A P 
LA  T-L 
PKT  M 
LAi  l 
r jo 


4 


5 

5 

3 

5 

5 

5 


6 

6 

6 

6 

6 

6 


7 

7 

7 

7 


I 

L 


8 

8 

8 

3 

3 

9 


9 

9 

0 


3.6-22  (6/1/72) 


BUCKLING  ANALYSIS 


3.6.4  Automatic  Output  for  Buckling  Analysis 

The  summary  of  the  eigenvalues  associated  with  the  buckling  modes  and  the  summary  of  the 
eigenvalue  analysis  performed,  as  described  in  the  Normal  Mode  Analysis  rigid  format,  are  auto- 
matically printed. 

3.6.5  Case  Control  Deck  and  Parameters  for  Buckling  Analysis 

The  following  items  relate  to  subcase  definition  and  data  selection  for  Buckling  Analysis: 

1.  The  Case  Control  Deck  must  contain  at  least  two  subcases.  Subcases  beyond  the  second 
are  used  only  for  output  selection. 

2.  METH0D  must  appear  in  the  second  subcase  to  select  an  EIGB  card  from  the  Bulk  Data  Deck. 

3.  A static  loading  condition  must  be  defined  in  the  first  subcase  with  a L0AD, 
TEMPERATURE(L0AD) , or  DEF0RM  selection,  unless  all  loading  is  specified  by  grid  point  dis- 
placements on  SPC  cards. 

4.  An  SPC  set  must  be  selected  above  the  subcase  level,  unless  all  constraints  are  specified 
on  GRID  cards. 

5.  Output  requests  that  apply  only  to  the  solution  under  static  load  must  be  placed  in  the 
first  subcase. 

6.  Output  requests  that  apply  to  the  buckling  solution  only  must  be  placed  in  the  second  and 
succeeding  subcases.  If  only  two  subcases  exist,  the  output  requests  in  the  second  sub- 
case will  be  honored  for  all  buckling  modes. 

7.  Output  requests  that  apply  to  both  the  static  solution  and  the  buckling  modes  may  be 
placed  above  the  subcase  level. 

The  following  output  may  be  requested  for  Buckling  Analysis: 

1.  Displacements  and  nonzero  components  of  the  static  loads  and  single-point  forces  of 
constraint  at  selected  grid  points  for  the  static  analysis. 

2.  Forces  and  stresses  in  selected  elements  for  the  static  loading  condition. 

3.  Mode  shapes  and  nonzero  components  of  the  single-point  forces  of  constraint  at  selected 
grid  points  for  selected  modes. 

4.  Undeformed  plot  of  the  structural  model  and  mode  shapes  for  selected  buckling  modes. 
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The  following  parameters  are  used  in  Buckling  Analysis: 

1.  GRDPNT  - optional  - a positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed. 

2.  WTMASS  - optional  - the  terms  of  the  mass  matrix  are  multiplied  by  the  real  value  of  this 
parameter  when  they  are  generated  in  SMA2. 

3.  IRES  - optional  - a positive  integer  value  of  this  parameter  will  cause  the  printing  of 
the  residual  vectors  following  the  execution  of  SSG3. 

4.  C0UPMASS  - CPBAR.  CPR0D,  CPQUAD1  , CPQUAD2 , CPTRIA1 , CPTRIA2 , CPTUBE,  CPQDPLT,  CPTRPLT, 
CPTRBSC  - optional  - these  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness  (see  Section  3.1  for  list  of  elements).  See  Section  3.1.5 
for  an  explanation  of  the  use  of  these  parameters. 
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3.7  PIECEWISE  LINEAR  ANALYSIS 

3.7.1  DMAP  Sequence  for  Piecewise  Linear  Analysis 

RIGID  FORMAT  DMAP  LISTING 
SERIES  Ml 

RIGID  FOPMAT  6 

NASTR4N  SOUPCF  PROGRAM  COMPILATION 
DMAP—  DMAP  INSTOUCTION 
NO. 


1 BFGIN 

NO. 6 PIECEWISE  LINEAR  STATIC  ANALYSIS  - SERIES  Ml  S 

2 frc 

LLl  = TAD E * 

3 F ILF 

OG 1=APDFND/UGV1=ADPPND/KGGSUM=SAVF/PGV1= APPEND  t 

4 (jTpi 

GEQM1 , GE0M2  v /GPL ,EOEXIN ,GPOT,CSTMf RGPOT, SIL/V, N,LUSET/  C,N, 
1 23 / V » N t NOG  DOT  * 

5 SAVE 

LUSET  $ 

6 CHKnNT 

GPL»EOPXINtGPOTtCSTMfBr,POT,SIL  $ 

7 

GECM2tE0EXIN/ECT  $ 

8 CHKDNT 

ECT  t 

9 PLTSFT 

PCOR,EOEXIN, CCT/PLTSETX,PLTPAR  , GP S FT S, EL SE TS / V , N ,N S I L/  V, N, 

JUMDPLOT  $ 

10  S AVC 

NSlLt JUMPDLOT  $ 

11  PPTMSG 

PLTSETX//  S 

12  SETV  AL 

//VfN*PL'rrLG/C»Nfl/VfNfPFILE/C»N*0  % 

13  SAVE 

PLT*=LGtPclLE  S 

14  COND 

P 1 » JUMPPL  QT  * 

15  (j’LQ’T) 

PLTPAR  ,GPSETS,  ELSET  St  CASECCfBG*>OT  tEOEXIN,  SIL,  ,/PLOTXl/  V,N, 
NSIL/V,N,LUSET/V,N, JUMP  PLOT /V,Nf PL TFLG/V,N,P FILE  * 

16  SAVE 

jumpplot,pltflg,pfile  s 

17  PPTMSG 

PL0TX1//  * 

18  LABEL 

PI  $ 

19  CHKDNT 

PLTPAP ,GPSETS,ELSETS  $ 

20  (^GP3  ^ 

GE0M3,E0EXIN,GE0M2/SLTf  GPTT/C,N, 123/V,NtN0GPAV/C,N, 123  $ 

21  SAVE 

NOGPAV  $ 

22  PARAM 

//C,N, ANO/V,N, SKPMGG/V, N»  NOGPAV /V,Y,GRDPNT  S 

23  PURGE 

MGG/SKPMGG  $ 

24  CHKDNT 

slt,gptt,mgg  $ 
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RIGID  FORMAT 
SERIES  Ml 

DMAP  LISTING 

RIGID  format 

6 

nastran  source  program  compilation 

0MAO-PM4P  INSTRUCT  I DN 
NO. 


25  Q;ai,3 

, ECT.fPT, BGPDT ,S IL tGPTT,CSTM/?ST, ,GEI ,GCPT,GPCT/V,N,LUSET/  C ,N, 
123/VtNtNr'SIMP/C»NfO/VtN,NOGENL/V*N»GE*iEL  * 

26  SAVE 

NOS  IMP,  NOGENL  t GE  NEL  * 

27  PARAM 

//C , N,  ANO/ V f N » M0 ELMT/V » Nt  NOGENL /V  » N t NOS  IMP  * 

28  CONO 

ERP0R4, NOELMT  % 

29  PURGE 

gpst/nqstmp/ogrst/gfnel  $ 

30  C HKD  NT 

EST,ECPT,GPCT,GEI,GPST,OGPST  $ 

31  CONO 

LBLl,NnsiMP  t 

32  (JSMAI^ 

C STM t MPTf  FC  FT,  GPCT  f DIT/KGGX,  t GPST / V t N ,MOG*=NL  / V » N , N0K4GG  * 

33  CHKPNT 

r,P$T,KGGX  t 

34  CONO 

LBL1»SKPMGG  * 

35  (jMAP^) 

CSTM.  MPT.  FCPT.GPCT.D  IT/  MGG./V. Y.WT  NASSAU  0/ V . N . NCMGG /V . N , NOBGG/ 
V.Y. COUP  MASS /V, Y.CPBAR/Vt Y , C PR 00 / V . Y . C P CU A D 1 / V . Y.CPCUAD2/  V. 

Y.CPTRI Al/V.  Y.CPTRI  A2/V,  Yt  CPTlJRF/V.Y.CPODPLT/V.  Y.CPTRPLT/  V.Y. 
CPTRBSC  $ 

36  SAVE 

NCMGG  * 

37  CHKPNT 

MGG  $ 

38  CONO 

LRL1»GR9PNT  t 

39  COND 

FPP0R3,N0MGG  $ 

40  C^GPWfT) 

BGPDT,CSTMf EQEXIN, MGG/OGPWG/Vf YfGPDPNT--l/V,YtWTMASS  * 

41  OFP 

OGPWG»  « t » t / /Vt  N » C AR  CNO  $ 

42  SAVE 

CARONO  % 

43  LABEL 

LRL  1 $ 

44  C^LaT) 

CSTMtMPT,PCPTtGPCTtCIT, CASECCtEST/KGGXL ♦FCPTNL,ESTL,ESTNL/Vt Nf 
KGGLPG/V,NtNPLAL IM/ Vf Nt ECPTNLPG/V f N * PLSETNO/ Vt N, NONLSTR/ V , Nt 
PLFACT  S 

45  SAVF 

KGGLPGt NPLALIMf EC^TNLPGt PLSETNOtNOr LSTP  t PL FACT  $ 

46  CONO 

EPPCPl,ECPTNLPG  $ 

47  PURGE 

ONLESt E STNL 1 /NONLSTR  S> 
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RIGID  FORMAT  DMAP  LISTING 
SfcRItS  Ml 

RIGID  FORMAT  6 

NAST3AN  SOURCE  PROGRAM  COMPILATION 
DMAP-DM4P  INSTRUCTION 

NO. 


48  CHK°  NT 

KGGXL,ECPTML  t ESTLt ESTNLtFSTNLl  $ 

49  PARAM 

//C , N , AOH/V  f N t AL HAYS/C ,N,-  1/C,N,0  S 

50  PAPA* 

//C,N, A0D/VtN,NFVE*/C»N,l/C,N,0  $ 

51  FOUIV 

KGGX  , KGG/ NOGFNL/KGGXL  t KGGL/NOGFNL  % 

52  CHKPNT 

KGG  , KGGL  t 

53  CCND 

LPL  1 1 , NOGENL  * 

54  (JMA3^) 

GEI , KGGX/KGG/V,N,LUSET/V,  N, NOGENL/V, N, NOS  IMP  $ 

55  CHKPNT 

KGG  $ 

56  (Tv A 3^ 

GEIt KGGXL/KGGL/VfNt LUSFT/VfNf NQGFNl/VfNfKGGLPG  * 

57  CHKPNT 

KGGL  * 

58  LABFL 

LBL11  $ 

59  PARAM 

//C,N,MPY/V, N, NSKIP/Ct N,0/C,N,0  S 

60  ((GP4  3 

CASECC , GE0M4f EOPXINfSILtGPDT/RGt YStUSrT, /V  ,N ,LUSET/V,N, MPCFl/ 
V,N,MPCF2/V,N, SINGLE/V,N,OMIT/V,N, PF ACT/V, N , NSK I P/V , N, RE PFAT/ 
V,N,NOSET/V,N,NOL/V,N,NOA  $ 

61  SAVE 

MPCFl ,mpcF2, SINGLE, OMIT, PF  ACT, NSK I P , REP F AT , NQSET , NOL , NO A $ 

62  PARAM 

//C,N, AND/V,N,NOSR/V,Nf SINGLE/ V,Nf RE ACT  * 

63  PURGE 

KRP  ,KLR,QP  ,DM/PF  ACT/GM/MPCF  i/G  0 , K DO  , L 00 , UGO , f>0 , UOO  V , RUO  V/OM  I T / 
PS,KFS,KSS/S INGLE / QG/ NO  SR  * 

64  FOUIV 

KGG,KNN/MPCF  1 S 

65  CHKPNT 

KRP,KLR  ,0R,  DM,  GM  , GO , K0.0  , L 00,  UOO  , PO,  UOOV , OG  , PS  , K FS , KS  S , U SET, 
RG,YS,RUHV,KNN  t 

66  (jSGp 

SLT,RGPDT,CSTM,SIL, EST,MPT, , ,MGG, CASECC ,0IT/PG1/V,N,  LUSFT/C, 

N , 1 * 

67  CHKPNT 

PG1  $ 

68  FOUIV 

PG1, PL/NOSET  $ 

69  CHKPNT 

PL  $ 

70  CONO 

LBL4, GE  NEL  % 

71  (GPSO 

GPL,GPST,USET, SIL/OGPST  $ 
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RIGID  FORMAT  DMAP  LISTING 
SERIES  Ml 

RIGID  FORMAT  6 

M A $ T R A N SOURCE  PROGRAM  COMPILATION 
om*p-dmap  instruction 
NO. 

72  GRP  OOPST, t t , ,//V,Nf CARDNO  $ 

73  SAVC  CARONO  % 


74  LABEL 

LBL4  t 

75  PARAM 

//C,N,AOP/V,N,PLACrIUNT/C,N.l/C,N,0  t 

76  CONO 

L BL  2 » M PC  F 2 S 

ii  C“ceP 

USFT  f RG /G  M $ 

78  C HK°  N T 

CD 

s 

79  JUMP 

80  LAPEL 

LOOPBGN  $ r "\ 

{ Top  of  DMAP  Loop  J 

LPOPRGN  * V ' 

81  EOUIV 

KGG, KNN/MPrP2  * 

82  CHRP  NT 

K NN  * 

83  COND 

L BL2  t m PCF2  t 

84  (^MCEp 

USET»GMfKGGi*t/KNNt  n t 

85  CHKPNT 

KNN  t 

86  LABEL 

L BL  2 t 

87  FOUIV 

KNNf KFP /S INGLE  $ 

88  CHKPNT 

KFF  $ 

89  CONO 

LBL3fSINGLE  t 

90  (jCFp 

US  CT  f K NN  t tf/KFFtKFStKSStt , % 

91  CHKPNT 

KFSfKSStKFF  $ 

92  LABFL 

LBL3  $ 

93  EOUIV 

KFF , KAA /OMI T $ 

94  CHKPNT 

K A A % 

95  CONO 

LBL5  t OM IT  $ 

96  (j^Pp 

USET,KFFf  t f /GntKAAtKOO,LOOf UOO, , , , , % 

97  CHKPNT 

GO  » K A A » KOO  t LOO  t UOO  % 
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RIGID  FORMAT  DM AP  LISTING 
SERIES  Mi 

RIGID  FORMAT  6 

NASTRAN  SOURCE  program  COMPILATION 
DMA  P—  QN AP  INSTRUCTION 


NO, 

99 

l ABFL 

LBL5  * 

99 

EOUI  V 

K A A , KLL /R  F ACT  $ 

IOO 

CHKPNT 

KLL  % 

1 0 1 

CONO 

L8L6 , ACT  $ 

102 

(TrmgT) 

USET,KA A, /KLL,KLP,KRR, , , $ 

103 

CHKPNT 

KLLtKLPfKPR  % 

104 

LABEL 

LPL6  * 

105 

(^DFCOMp) 

KLL/LLLtULL/Ct Ntl/CtNfO/Vf Nf MINDI AGK/VtNf OETKl  LXX/V,N, IPETKLLX/ 
VfNfSINGKLLX  t 

106 

SAVE 

SINGKLL  X $ 

107 

COND 

LOOPENQA, SINGKLLX  t> 

108 

CHKPNT 

ULL » LLL  $ 

109 

COND 

LPL7, REACT  $ 

1 10 

(RPMG3) 

LLLfULL»KLRfKR  R/CM  $ 

111 

CHKPNT 

DM  % 

112 

LABEL 

LBL7  $ 

113 

PG1,/PG/V,N,PLFACT  $ 

114 

CHKPNT 

PG  t 

115 

COND 

LRL10, NOSET  $ 

116 

(SSGZ^) 

USET,G*,YS,KFS ,GC,DM, PG/QP , PO, PS, PL  $ 

117 

CHKPNT 

OR, PO, PS, PL  $ 

118 

LABEL 

LRL10  % 

119 

(JSG3^) 

LLL , ULL, KLL, PL , L CO , UOO , KOO , PO/ ULV , HOOV , RUL V , P UOV/ V , N , OMI T/  V,Y, 
IRES=-l/V,N,PL ACOUNT/V,N,FPSI  $ 

120 

SAVE 

EPS!  % 

121 

CHKPNT 

UL V ,UOOV,PUL V , RUOV  % 

122 

COND 

LBL9, IRES  S 
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KIoIl)  FUKMAT 
SERIES  Ml 

DM AP  LISTING 

RIGID  FORMAT 

6 

NASTPAN  S Q U p C E PROGRAM  COMPILATION 
DMA  P-OMAD  INSTRUCTION 
NO. 


123  M ATGPR 

Gpl  t IJSFTt  SI  L »pULV//C,N,L  ft 

1 24  MATGPR 

GPL , USE  T, S I L , °UOV/ /C, N , 0 ft 

125  LABPL 

LBL9  ft 

126  (JDrP) 

USFT,PG,ULVtUr(?V  ,YS  , G0»  GM,  PS  ,K  F Sf  KSS  * OR /OELTAUGV,  DELTA PG  f 
DELTAOG/C, M, 1/C, N, STATICS  ft 

127  CHKpNT 

DELTA UGV, DELTA PGfDFLTAQG  ft 

1 28  CP^O 

DELTAUG V , OF  LTA  PG  tOELTAOG/UGVl , pGVl , OG1/ V, N , PL  ACOUNT  ft 

129  SAVF 

PLACCUNT  ft 

130  CHKPNT 

UGVlyQGlfPGVl  ft 

131  FQUIV 

E STNL, F STNLl/N EVER /ECpTNL,ECPTNLl/ NEVER  ft 

132  CCNO 

PLAL8L2 AtNONL STR  ft 

133  (j>LA3^) 

CSTMf mpt, DI T ,OrLTAUGV,ESTNL,CASECC/ONLES,ESTNL 1/ V , N , PL ACOUNT / 
V , N , PI S ETNO  ft 

134  CHKPNT 

ESTNLl  ft 

135  PFP 

ONLES,, , , ,//V,N,CAP  DNO  ft 

136  SAVF 

CARDND  ft 

137  L A3PL 

PLAL8L2A  ft 

138  PARAM 

//C,N,SU*/V,N,DICF/V,N,NPL ALIM/V,N,PL  ACOUNT  ft 

139  CONO 

LCCPEND , D I F F ft 

140  (^PL  AO) 

CSTMfMPT,ECPTNL,GPCTf 01 T, DELTA UGV/KGGML  tECPTNL i/V, N, PL ACOUNT/ V , 
N, PLScTNO/V,N, PLFACT  ft 

141  SAVF 

PLACCUNT, PLSFTNO,PLPACT  ft 

142  CHKPNT 

KGGNL , FCPTNL  l ft 

143  EO'JIV 

KGGNL,KGGSUM/KGGLPG  ft 

144  CHKPNT 

KGGSUM  $ 

145  CONO 

PLALBL3 ,KGGLPG  ft 

146  DP 2) 

KGGNL, KGGL/KGGSUM  ft 

147  CHK°  NT 

KGGSUM  ft 
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RIGIG  FORMAT  DMAP  LISTING 
SERIFS  Ml 

RIGIO  FORMAT  6 

NASTRAN  SOURCE  PROGRAM  COMPILATION 
OMAo-OMAP  INSTRUCTION 
NO. 


148  LABEL 

PLALBL3  t 

149  EQUTV 

KGGSUM,KGG/ALWAYS  t 

150  CHKPNJT 

KC-G  t 

151  EQUIV 

ESTNL1 , ESTNL/ALWAYS/FCPTNL 1 . EC PTNL /ALWAYS  * 

152  CHKPNT 

ESTNLtECPTNL  * 

153  COND 

PLALBL4, ALWAYS  t 

154  dL~AQ 

KGGSUM , KGG  » / t » / C » N t 0 $ 

155  Qj_A2^) 

ESTNL1,ECPTNL1 ,/,,/C,N, 0 * 

156  LABEL 

PLALBL4  $ 

157  PEPT 

158  JUMP 

LOOPeGN.lOO  t /"  "\ 

f Bottom  of  DMAP  Loop 

FPR0P2  % V y 

159  LABEL 

LOOPENDA  $ 

160  PR  TP  AR  M //C .Nf ♦5/CtN,PLA  t 


161  LABEL 

LCHPENO  $ 

162  d0PT) 

CASECCtCSTMf MPTtOITtEOEXIN?STL,GPTTtFDTf BGPDT, PGV1  ,QG1,UGV1, 
ESTL,/QPGlf OOGlt OUGVlf OESit OcFl fPUGVl/C,Nf PLA  $ 

163  OFP 

OUGVItOPGI tOOGltOEFlf 0ES1 ,//V, N, CARDNQ  $ 

164  SAVE 

CAPDND  t 

165  CCNO 

P 2 ? JUMP  PL  OT  * 

166  (PLOT) 

PLTPAR  » GP  SET  S» EL SE T S t C A SECC » RGP DT f E OE X 1 N , S I L , PUGV 1 , / PL0TX2/ V , N » 
NSIL/V»Nf LU SET /V,N, JUMP  PLOT/ VtN,PLTELG/V,NtPFILE  % 

167  SAVE 

PFILE  $ 

169  PRT^SG 

PL0TX2//  $ 

169  LABEL 

P2  $ 

170  JUMP 

FINIS  S 

171  LABEL 

FPRCP1  $ 

172  PRTP ARM 

//CfNt-l/CfNfPLA  $ 
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RIGID  RJRMaT  DMAP  LISTING 
SERIES  ML 

RIGID  FORMAT  6 

N A S T R AN  S D IJ  R 
DMA p- PM AO  INSTRUCTION 


NO  • 

173 

label 

FRPPR?  t 

174 

opiP  ARM 

//C,N,-2/C,M 

175 

LABFL 

F P °CF3  $ 

176 

PRTD  ARM 

//C,M,-3/C,N 

177 

LABEL 

FPR0F4  t 

178 

PRTP ARM 

/ /C,N»-4/C»N 

179 

lar*=l 

FINIS  < 

130 

END 

t 

CE  RRQGPAM  COMPILATION 


PLA  * 


RLA  % 


PLA  $ 
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3.7.2  Description  of  DMAP  Operations  for  Piecewise  Linear  Analysis 

4.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations, 
and  tables  for  relating  internal  and  external  grid  point  numbers. 

7.  GP2  generates  Element  Connection  Table  with  internal  indices. 

9.  PLTSET  transforms  user  input  into  a form  used  to  drive  structure  plotter. 

11.  PRTMSG  prints  error  messages  associated  with  structure  plotter. 

14.  Go  to  DMAP  No.  18  if  no  undeformed  structure  plot  request. 

15.  PL0T  generates  all  requested  undeformed  structure  plots. 

17.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

20.  GP3  generates  Static  Loads  Table  and  Grid  Point  Temperature  Table. 

25.  TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

28.  Go  to  DMAP  No.  177  and  print  error  message  if  no  elements  have  been  defined. 

31.  Go  to  DMAP  No.  43  if  there  are  no  structural  elements. 

32.  SMA1  generates  stiffness  matrix  [KXg]  and  Grid  Point  Singularity  Table. 

34.  Go  to  DMAP  No.  43  if  no  gravity  loads  and  no  weight  and  balance  request. 

35.  SMA2  generates  mass  matrix  [M^]. 

38.  Go  to  DMAP  No.  43  if  no  weight  and  balance  request. 

39.  Go  to  DMAP  No.  175  and  print  error  message  if  no  mass  matrix  exists. 

40.  GPWG  generates  weight  and  balance  information. 

41.  0FP  formats  weight  and  balance  information  and  places  it  on  the  system  output  file  for 
printing. 

44.  PLA1  extracts  the  linear  terms  from  [Kx^]  to  give  [KXg],  extracts  the  nonlinear  entries  from 

the  Element  Connection  and  Properties  Table  to  give  ECPTNL,  and  separates  the  linear  and 
nonlinear  entries  in  the  Element  Summary  Table  to  give  ESTL  and  ESTNL. 

46.  Go  to  DMAP  No.  171  and  print  error  message  if  no  elements  have  a stress  dependent  modulus  of 
elasticity. 

51.  Equivalence  [Kx  ] to  [K  ] and  [Kx^]  to  [K£l  if  no  general  elements. 

99  99  99  99 

53.  Go  to  DMAP  No.  58  if  no  general  elements. 

54.  SMA3  adds  general  elements  to  [KXg]  to  obtain  stiffness  matrix  [K^]  • 

56.  SMA3  adds  general  elements  to  [Kx^]  to  obtain  stiffness  matrix  of  linear  elements  [K£  ]. 

99  99 

60.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET),  forms  multipoint 
constraint  equations  CRg^Hug}  = 0- 

64.  Equivalence  [K  ] to  [K  ] if  no  multipoint  constraints. 

99  nn 

66.  SSG1  generates  total  static  load  vector  {P^}. 
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68. 

70. 

71. 

72. 

76. 

77. 

80. 

81. 


83. 


84. 


87. 


89. 


90. 


93. 


95. 


96. 


99. 

101. 


Equivalence  {P^}  to  {P^}  if  no  constraints  applied. 

Go  to  DMAP  No.  74  if  general  elements  present. 

GPSP  determines  if  possible  grid  point  singularities  remain. 

0FP  formats  the  table  of  possible  grid  point  singularities  and  places  it  on  the  system  out- 
put file  for  printing. 

Go  to  DMAP  No.  86  if  no  multipoint  constraints. 

MCE!  partitions  multipoint  constraint  equations  [Rg]  = [Rm  ] Rn]  and  solves  for  multi- 
point constraint  transformation  matrix  [G  ] = -[R  ]~Vr  ]. 

m m n 

Beginning  of  loop  for  Piecewise  Linear  Analysis. 

Equivalence  [K  ] to  [K  1 if  no  multipoint  constraints. 

99  nn  r 

Go  to  DMAP  No.  86  if  no  multipoint  constraints. 

MCE2  partitions  stiffness  matrix 


[V  ■ 


1 

“mnT*™ 


and  performs  matrix  reduction 


csj  * rO  * kXj  * 

Equivalence  [Kpn]  to  if  no  single-point  constraints. 

Go  to  DMAP  No.  92  if  no  single-point  constraints. 

SCE1  partitions  out  single-point  constraints 


[K  ] = 

L nnJ 


Vs 


ss 


Equivalence  [K,,]  to  [K  ] if  no  omitted  coordinates. 

aa 

Go  to  DMAP  No.  98  if  no  omitted  coordinates. 

SMP1  partitions  constrained  stiffness  matrix 


[Kff]  - 

solves  for  transformation  matrix  [Gq] 

and  performs  matrix  reduction  [K  1 = 

aa 


~Kaa  1 K 

- + 

K I K 
oa 


ao 

oo 


■ 'Yoal 


Equivalence  [K  ] to  [K^.J  if  no  free-body  supports. 
Go  to  DMAP  No.  104  if  no  free-body  supports. 
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102. 

105. 

107. 

109. 

110. 


113. 

115. 

116. 


RBMG1  partitions  out  free-body  supports 


^ - 


hi  hr 


hi  I hr 


DEC0MP  decomposes  constrained  stiffness  matrix  [ K ^ ] = [L0 p][Up p] . 


-uJL  uJ 


Go  to  DMAP  No.  159  if  stiffness  matrix  [K,  J is  singular  (i.e.,  local  plasticity). 
Go  to  DMAP  No.  112  if  no  free-body  supports. 

RBMG3  forms  rigid  body  transformation  matrix 


[W  ■ -DSurVj, 


[X]  = [Krr]  + [Kjr][D], 


|X| 

1 

Krr 

1 

calculates  rigid  body  check  matrix 
and  calculates  rigid  body  error  ratio 


Multiply  total  load  vector  {ph  by  factor  to  obtain  applied  load  vector  IP  } for  current 
loop.  9 9 

Go  to  DMAP  No.  118  if  no  constraints  applied. 

SSG2  applies  constraints  to  static  load  vector  for  current  loop. 

P 


V - 


{fv  = <v  + c«g«v- 


{pf}  = {iy  - [Kfs]{Ysi, 


{pf}  3 


{Pa}  = {PaJ  + ^{Po}» 


{Pa} 


and  calculates  incremental  determinate  forces  of  reaction  for  current  loop 

fqr>  = -{Pr>  - [DT]{py 
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119.  SSG3  solves  for  displacements  of  independent  coordinates 


"V  ■ [V'«V  • 


solves  for  displacements  of  omitted  coordinates 


<0  ■ tKo0r'ff0i. 


calculates  residual  vector  (RULV)  and  residual  vector  error  ratio  for  independent  coordinates 


■ ‘v-tw 


and  calculates  residual  vector  (RU0V)  and  residual  vector  error  ratio  for  omitted  coordinates 

{6P0}  = {P0}  - [K00]{u°}, 


{UqHSPq} 

£°  ' <PoHuo> 

122.  Go  to  DMAP  No.  125  if  residual  vectors  are  not  to  be  printed. 

123.  Print  residual  vector  for  independent  coordinates  (RULV) 

124.  Print  residual  vector  for  omitted  coordinates  (RU0V). 

126.  SDR1  recovers  dependent  incremental  displacements  for  current  loop 


{uml  = [G  ] { u } , 
m m n 


V = [G0]{ua}  + {u°}. 


and  recovers  incremental  single-point  forces  of  constraint  for  current  loop 

{6qs}  = -{Ps}  + [^s]{uf}  . 

128.  PLA2  adds  the  incremental  displacement  vector  and  the  incremental  single-point  forces  of 
constraint  vector  for  the  current  loop  to  the  accumulated  sum  of  these  vectors. 


yi+l 


{6u  } + {u  } 


and 


{%.  ,}  = t«qn  > + K > 


Ji+1 


9i 
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131.  Allocate  separate  files  for  ESTNL  and  ESTNL1  and  for  ECPTNL  and  ECPTNL1 . 

132.  Go  to  DMAP  No.  137  if  no  stress  output  requested  for  nonlinear  elements. 

133.  PLA3  calculates  incremental  stresses  in  nonlinear  elements  for  which  an  output  request  has 
been  made  and  updates  the  accumulated  stresses  in  these  elements. 

135.  0FP  formats  the  accumulated  stresses  in  nonlinear  elements  and  places  them  on  the  system 
output  file  for  printing. 

139.  Go  to  DMAP  No.  161  if  all  loading  increments  have  been  completed. 

140.  PLA4  generates  stiffness  matrix  for  nonlinear  elements  and  updates  stress  information  in 
ECPTNL. 

143.  Equivalence  [Kn^]  to  [K  1 if  all  elements  are  nonlinear. 

99  99 

145.  Go  to  DMAP  No.  148  if  all  elements  are  nonlinear. 

146.  Add  stiffness  matrix  for  nonlinear  elements  to  stiffness  matrix  for  linear  elements 

[K"*]  + [K*]  = KGGSUM 

gg  gg 

149.  Equivalence  KGGSUM  to  [K  ] for  next  pass  through  loop. 

151  Equivalence  existing  element  tables  to  updated  tables  for  next  pass  through  loop. 

153.  Go  to  DMAP  No.  156  - next  two  instructions  are  never  executed. 

154.  PLA2  is  used  to  define  KGGSUM. 

155.  PLA2  is  used  to  define  ESTNL1  and  ECPTNL1 . 

157.  Go  to  DMAP  No.  80  if  additional  load  increments  need  to  be  processed. 

158.  Go  to  DMAP  No.  173  and  print  error  message  if  more  than  100  loops. 

159.  End  of  loop  for  Piecewise  Linear  Analysis  when  local  plasticity  occurs  in  K^. 

160.  PIECEWISE  LINEAR  ANALYSIS  ERR0R  MESSAGE  N0.  5 - STIFFNESS  MATRIX  SINGULAR  DUE  T0  MATERIAL 
PLASTICITY. 

161.  End  of  loop  for  Piecewise  Linear  Analysis. 

162.  SDR2  calculates  element  forces  and  stresses  for  linear  elements  ( 0EF1 , 0ES1)  and  prepares 

load  vectors,  displacement  vectors  and  single-point  forces  of  constraint  for  output  (0PG1, 

0UGV1 , PUGV1 , 0QG1 ) . 

163.  0FP  formats  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for  printing. 

165.  Go  to  DMAP  No.  169  if  no  deformed  structure  plots  are  requested. 

166.  PL0T  generates  all  requested  deformed  structure  plots. 

168.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  deformed  plot  generated. 

170.  Go  to  DMAP  No.  179  and  make  normal  exit. 

172.  PIECEWISE  LINEAR  ANALYSIS  ERR0R  MESSAGE  N0.  1 - N0  N0NLINEAR  ELEMENTS  HAVE  BEEN  DEFINED. 
174.  PIECEWISE  LINEAR  ANALYSIS  ERR0R  MESSAGE  N0.  2 - ATTEMPT  T0  EXECUTE  M0RE  THAN  100  L00PS. 
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176.  PIECEWISE  LINEAR  ANALYSIS  ERR0R  MESSAGE  N0.  3 - MASS  MATRIX  REQUIRED  F0R  WEIGHT  AND  BALANCE 
CALCULATI0NS. 

178.  PIECEWISE  LINEAR  ANALYSIS  ERR0R  MESSAGE  N0.  4 - N0  ELEMENTS  HAVE  BEEN  DEFINED. 
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3.7.3  Restart  Tables  for  Piecewise  Linear  Analysis 
3. 7. 3. I Bit  Positions  for  Card  Name  Restart  Table 


Card  Name 


ADUM  1 
ADUM*' 
AOUM3 
ADUMA 
AL)UM5 
ADUM6 
AOUM7 
ADUM8 
A0UM9 
AXIC 

AXIF 

CELAS1 

CELA52 

CELAS3 

CELASA 

CMASS1 

CMASS2 

CMASS3 

CMASSA 

CORIHC 

CORDiR 

COROIS 

C0RD2C 

C0R02R 

C0RU2S 

GROSET 

GRIO 

GRI06 

POINTAX 

RINGAX 

RINGFL 

SECTAX 

SEQGP 

iPOINT 

6AROR 

C8AR 

CCONEAX 

CDUM1 

CDUM2 

CDUM3 

COUMA 

COOM5 

CDUM6 

COUM7 

COUM8 

CDUM9 

CHEXA1 

CHEXA2 

CONROO 

CQDMEM 

CUDMEMi 

CU0MEM2 

CUDMEM3 

CQDPLT 

CUUAJI 

CQUAD2 

CROD 


Bit  Pos. 

Card  Name 

Bit  Pos. 

Card  Name 

Bit  P 

l 

CSHEAR 

2 

TA8LEM4 

8 

l 

CTETRA 

2 

TABLES1 

8 

1 

CTOKORG 

2 

TA8LES2 

8 

1 

CTRAPRG 

2 

TABLES3 

8 

I 

CTRBSC 

2 

IABLES4 

8 

1 

CTRI A 1 

2 

TEMPMT  $ 

8 

1 

CTR1A2 

2 

TEMPMXS 

8 

l 

CTRIARG 

2 

AXISYMS 

9 

i 

CTRMEM 

2 

MPC 

9 

l 

CTRPLT 

2 

MPCADD 

9 

1 

CTUBE 

2 

MPC  AX 

9 

l 

CTWIST 

2 

MPCS 

9 

l 

CWEUGE 

2 

SPC 

10 

1 

P6AR 

3 

SPC1 

10 

1 

PCGNEAX 

3 

SPC  ADD 

10 

1 

PDUM1 

3 

SPCAX 

10 

1 

PDUM2 

3 

SPC$ 

10 

1 

PDUM3 

3 

ASET 

11 

I 

PDUMA 

3 

ASET  1 

11 

1 

PDUM5 

3 

OMIT 

11 

1 

PDUM6 

3 

OMIT! 

11 

1 

POUM/ 

3 

UMITAX 

11 

1 

PDUM8 

3 

SUPAX 

12 

1 

PDUM9 

3 

SUPORT 

12 

1 

PUOMEM 

3 

TEMP 

13 

i 

PUOMEM1 

3 

TEMPAX 

13 

1 

PQUMEM2 

3 

TEMPO 

13 

1 

PUUMEM3 

3 

TEMPP1 

13 

1 

PgDPLT 

3 

TEMPP2 

13 

1 

PUUAOi 

3 

TEMPP3 

13 

1 

pgUAD2 

3 

TEMPR3 

13 

1 

PRUD 

3 

UTMASS 

14 

1 

PSHEAR 

3 

GRDPNT 

15 

1 

PTORDRG 

3 

PLOTEL 

16 

2 

PTRBSC 

3 

IRES 

17 

2 

PTRIA1 

3 

PLOTS 

18 

2 

PTRI A2 

3 

POUTS 

19 

2 

PTRMEhl 

3 

LOOPS 

22 

2 

PTRPLT 

3 

LOOP1S 

23 

2 

PTUBE 

3 

COUPMASS 

24 

2 

PTWIST 

3 

CP8AR 

24 

2 

GENEL 

CPROO 

24 

2 

CONM 1 

5 

CPQDPLT 

24 

2 

C0NM2 

5 

CPQUAD1 

24 

2 

PELAS 

6 

CPQUAD2 

24 

2 

PM  ASS 

7 

CPROO 

24 

2 

MAT  1 

8 

CPTRBSC 

24 

2 

MAT  2 

8 

CPTRIA1 

24 

2 

MAT3 

8 

CPTRI A2 

24 

2 

MATS1 

8 

CPTRPLT 

24 

2 

MAT  S2 

8 

C PTUBE 

24 

2 

MATT  1 

8 

SPCO 

56 

2 

MATT2 

8 

PLCUS 

58 

2 

MATT3 

8 

PLFACT 

58 

2 

TABLEM1 

8 

DEFORM 

59 

2 

TABLEM2 

8 

OEFORMS 

59 

2 

TABLEM3 

8 

LOADS 

59 
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Card  Name  Bit  Pos. 


kfukce$ 

59 

FORCE 

60 

FURCE1 

60 

FORCE2 

60 

FOKCtAX 

60 

LOAD 

60 

MCMAX 

60 

MOMENT 

60 

MOMENT  1 

60 

MUMENT 2 

60 

PLGAJ 

60 

PLUAOl 

60 

PLUAU2 

60 

PRESAX 

60 

SLJAO 

60 

GRAV 

6 L 

RFORCE 

61 

FtMPLDS 

6 2 
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3. 7. 3. 2 Bit  Positions  for  File  Name  Restart  Table 


File  Name  Bit  Pos. 


BGPOT 

94 

C ST  ^ 

94 

TQFXIN 

94 

G POT 

94 

GPL 

94 

SIL 

94 

C.CT 

95 

G PT  T 

9b 

SL  T 

96 

ECPT 

97 

EST 

97 

GEI 

97 

GPCT 

97 

GP  ST 

96 

KGGX 

98 

MGG 

99 

KGGXL 

100 

ecptnl 

100 

r STL 

100 

ESTNL 

100 

KGG 

101 

KGGL 

101 

RG 

102 

US  FT 

102 

YS 

102 

PGI 

103 

0GPST 

104 

G *A 

105 

KNN 

106 

KFF 

107 

KFS 

107 

KSS 

107 

GO 

108 

KAA 

108 

KHO 

108 

LOO 

108 

UOO 

108 

File  Name 

Bit  POS 

KLL 

109 

KLR 

109 

109 

Ll.L 

110 

ULL 

110 

0” 

111 

PO 

112 

• PL 

1 13 

PO 

113 

• PS 

113 

OR 

1 13 

• R UL  V 

1 14 

• RUOV 

1 14 

•UL  V 

114 

uocv 

114 

• PGG 

115 

D?LTAQG 

115 

OGLTAUGV 

1 15 

UGVl 

1 16 

•0G1 

lib 

JNL  r S 

117 

ESTML1 

117 

KGGNL 

118 

ECPTNL 1 

LIB 

KGG  SUM 

119 

0 c F 1 

120 

0PS1 

120 

□ PCI 

120 

noGi 

120 

O'JGVl 

120 

P UG  V 1 

120 

CLSETS 

121 

GPS'TS 

121 

PLTDAR 

121 

PLTSETX 

121 
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3.7.3. 3 Card  Name  Restart  Table 
DMAP  Bit  Position 

Inst.  1 10  20  30  40  50  60 


BEGIN 

1234567890 

123456789 

F I L c 

12  345o78  90 

123456789 

FILC 

1234567890 

123456789 

GPI 

1 

SAVE 

1 

CHKPNT 

1 

G*2 

12  45 

6 

CHKPNT 

12  45 

6 

PLTS6T 

8 

SWF 

8 

PRTMSG 

8 

SETVAL 

8 

S WE 

3 

CONO 

8 

PLOT 

8 

SAVE 

9 

PRTMSG 

8 

LABEL 

8 

CHKPNT 

GP3 

12 

3 

3 

SAVE 

12 

3 

PARAM 

12 

3 5 

PUR  GF 
CHKPNT 

12 

3 5 

TAI  , 

1234567 

3 

SAV^ 

1234567 

3 

PARAM 

1234567 

3 

CONO 

1234567 

3 

PURGE 

1234567 

3 

CHKPNT 

1234567 

3 

CONO 

123 

5678 

45 

SMA1 

123 

6 8 

CHKPNT 

123 

6 8 

CONO 

123 

5 78 

45 

SMA2 

123 

5 78 

45 

SAVF 

123 

5 78 

45 

CHKPNT 

123 

5 78 

45 

CONO 

123 

5 78 

45 

CONO 

123 

5 78 

45 

GP*G 

123 

5 78 

45 

OFP 

123 

5 78 

45 

SAVF 

123 

5 78 

45 

LABEL 

123 

5 78 

45 

PL  A 1 

123 

6 8 

SAVE 

123 

6 8 

CONO 

123 

6 8 

PURGE 

123 

6 8 

CHKPNT 

123 

6 3 

PARAM 

123 

6 8 

PARAM 

123 

6 3 

EOUI  V 

1234 

6 8 

CHKPNT 

1234 

6 3 

CONO 

1234 

6 8 

SMA3 

1234 

6 8 

CHKPNT 

1234 

6 8 

SMA  3 

1234 

6 8 

CHKPNT 

1234 

6 8 

234 

234 

234 


4 


4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


890 

890 

890 


12 

12 

12 


01 

01 

01 

01 


I 


l 

L 

I 

l 


l 
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DMAP 

Inst. 

1 

10 

LA3EL 

1234 

6 

3 

PAP 

1 

90 

L 2 

GP4 

1 

90 

12 

SAVE 

I 

90 

12 

PARAM 

1 

90 

12 

P'JR  Gc 

1 

90 

12 

EQUIV 

1234 

6 

89 

CHKPNT 

1234 

6 

890 

12 

SSG I 

123  ! 

>678 

CHKPNT 

123  ! 

5e>78 

EQUIV 

123  : 

3678 

CHKPNT 

123  ! 

5673 

COND 

123 

6 

8SC 

GPSP 

123 

6 

8SC 

GFP 

123 

6 

8 9 0 

SA  Vr 

123 

6 

850 

LABEL 

123 

6 

890 

PAP  AM 

COMO 
MCE  1 
CHKPNT 
JUMP 

1234 

1 

1 

0 

89 

9 

9 

LABEL 

1234 

6 

39 

EQUIV 

1234 

6 

89 

CHKPN*r 

1234 

6 

39 

COMO 

1234 

6 

89 

MCE  2 

1234 

6 

8 9 

CHKPNT 

1234 

6 

8 9 

LABEL 

1234 

6 

89 

EQUIV 

1234 

6 

390 

CHKPNT 

1234 

6 

890 

COND 

1234 

6 

890 

sc-i 

1234 

b 

390 

CHKPNT 

1234 

6 

890 

LABEL 

1234 

6 

890 

EQUIV 

1234 

b 

890 

1 

CHKPNT 

1234 

6 

890 

1 

COND 

1234 

6 

890 

l 

SMP  1 

1234 

6 

890 

L 

CHKPNT 

1234 

6 

890 

1 

LABEL 

1234 

6 

890 

1 

EQUIV 

1234 

6 

890 

12 

CHKPNT 

1234 

5 

390 

12 

COND 

1234 

6 

890 

12 

R3MG1 

1234 

6 

890 

L2 

CHKPNT 

1234 

b 

890 

12 

LA3EL 

1234 

6 

890 

12 

DECOMP 

1234 

6 

890 

12 

SAVE 

1234 

6 

890 

12 

COND 

1234 

b 

890 

12 

CHKPNT 

1234 

6 

890 

12 

COND 

1234 

6 

890 

12 

RRMG3 

1234 

6 

890 

12 

CHKPNT 

1234 

6 

890 

L2 

LABEL 

1234 

6 

89  0 

12 

ADD 

123 

5678 

CHKPNT 

123 

5678 

Bit  Position 

20  30  40 


23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

2 3 

23 

23 

23 

23 

23 

23 

23 

50  60 


6 

6 

6 

6 

6 

6 


90 

90 

90 

90 


L 2 
12 
L 2 
12 


89012 

89012 
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DMAP 

Inst. 


10 


Bit  Position 

20  30  40 


50  60 


CONID 

123  5 1)78 90 

12 

23 

S3G  2 

123  567890 

12 

23 

CHKPNT 

123  567890 

12 

23 

LABEL 

123  567890 

12 

23 

SSG3 

1234567890 

12 

23 

SAV  E 

1234567890 

12 

23 

CHKPNT 

1234567390 

12 

23 

C 1ND 

1234567890 

12 

7 

23 

MATGP? 

1234567890 

12 

7 

23 

MAT  GPR 

1234567890 

12 

7 

23 

LABEL 

1234567890 

12 

7 

23 

SDP1 

1234567890 

12 

23 

CHKPNT 

1234567890 

12 

23 

PLA2 

12 34567390 

12 

23 

SAVc 

1234567890 

12 

23 

CHKPNT 

1234557890 

12 

23 

F9  U I V 

1234567890 

12 

23 

CCND 

23 

PL  A3 

23 

CHKPNT 

23 

GFP 

23 

SAVE 

23 

LABEL 

23 

PAP  AM 

1234567890 

12 

23 

COND 

12345o7890 

12 

23 

PL  A4 

1234567890 

12 

23 

SAVE 

1234567890 

12 

23 

CHKPNT 

1234567390 

12 

23 

EQ'JIV 

1234567890 

12 

2 3 

CHKPNT 

1234567890 

12 

23 

CONO 

1234567890 

12 

23 

ADD 

1234567890 

12 

23 

CHKPNT 

1234567890 

12 

23 

LAiBFL 

1234567890 

12 

23 

EQUI  V 

1234567890 

12 

23 

CHKPNT 

1234567890 

12 

23 

E3UIV 

1234567390 

12 

23 

CHKPNT 

1234567890 

12 

23 

CnN0 

1234567890 

12 

23 

PLA2 

1234567890 

12 

23 

PLA2 

1234567890 

12 

23 

LABEL 

1234567890 

12 

23 

RCPT 

1234567890 

12 

23 

JUMP 

1234567890 

12 

23 

LABEL 

1234  6 890 

12 

23 

PRTPARM 

1234  o 890 

12 

23 

LA3EL 

1234567890 

12 

23 

SO*  2 

89 

OFP 

9 

SAVE 

9 

CONO 

8 

PLOT 

8 

SAVE 

8 

PRTMSG 

8 

LA8  FL 

8 

JUMP 

1234567890 

123456789 

234 

LABEL 

1234567390 

123456789 

234 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 


890 

890 

890 

890 

890 

890 

890 

890 

890 

890 

890 

890 

890 

890 

890 

890 

890 


12 
12 
12 
12 
L 2 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 


6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 


890 

890 

890 

890 

890 

890 

890 

890 

890 

890 


89012 


890 

890 

890 

890 


89012 


890 


89012 


890 

890 

890 


12 

12 

12 

12 

12 

12 

12 

12 

12 

12 


12 

12 

12 

12 


12 


12 

12 

12 


6 


890 


12 


6 89012 
6 89012 
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DMAP 

Inst. 

PPTPARM 
LA3=L 
P3TPAF M 
L4B~L 
PQTPAP  M 
L ^ 3 *:  L 
PRTPA^M 
LABC-L 
END 


1 


Bit  Position 

10  20  30  40 


50 


60 


123*5673 

12345673 

12345673 

12345673 

1234567B 

12345673 

123*5678 

12345678 

12345673 


90 

90 

90 

90 

90 

90 

90 

90 

90 


123456789 

123456789 

123456789 

123456789 

123456789 

123456789 

123456789 

123456739 

123456789 


234 
234 
234 
234 
2 3 4 
234 
234 
234 
234 


6 

6 

6 

6 

6 

6 

6 

6 

6 


890 


89012 


890 

890 

890 

890 

890 

890 

890 


12 


12 

12 

12 

12 

12 

12 

12 
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RIGID  FORMATS 


3.7. 3.4  Rigid  Format  Change  Restart  Table 


DMAP  Bit  Position 

Inst.  63  70 

BEGIN  345o 7 901234 

F I Lr  34667  9CU234 

FILS  34567  901234 

G°  I 

SAVE 

CHKPNT 

G32 

CHKPNT 

PLTSFT 

SAV  i 

PR  T MSG 

S'TVAL 

SAVE 

COND 

PLOT 

SAV- 

PRTMSG 

LAB-L 

CHKPNT 

GP3 

$ AVH 

PAR  AM 

PURGE 

CHKPNT 

TAL  , 

SAVE 

PAP  AM  34567  901234 

COND  34567  9J1234 

PIJRGF 

CHKPNT 

CHNO 

SMA1 

CHKPNT 

COND 

SMA2 

SAVE 

CHKPNT 

COND 

COND 

GPWG 

OP  ° 

S AV  c 

LABEL 

PL  A 1 

SAVE 

COND 

PURGE 

CHKPNT 

PARAM 

PAR  AM 

EQUIV 

CHKPNT 

COND 

SMA  3 

CHKPNT 

SMA  3 

CHKPNT 


DMAP 

80  Inst. 

LABEL 

PAP  AM 

Gp4 

SAVE 

PARAM 

P'JRGF 

SOUI  V 

CHKPNT 

SSGl 

CHKPNT 

F)'JIV 

CHKPNT 

COND 

GPSP 

0CP 

SAVE 

LAB^l 

P AR  AM 

COND 

MCE  I 

CHKPNT 

JUMP 

LABEL 

EQUIV 

CHKPNT 

COND 

MC  F 2 

CHKPNT 

LABEl 

EQUIV 

CHKPNT 

COND 

SCSI 

CHKPNT 

LABEL 

EQUIV 

CHK*NT 

COND 

SMP1 

CHKPNT 

LABEL 

EQUIV 

CHKPNT 

COND 

R3MG1 

CHKPNT 

LABEL 

decomp 

SAVE 

COND 

CHKPNT 

COND 

R3.MG3 

CHKPNT 

LABEL 

ADO 

CHKPNT 


Bit  Position 
63  70 


34  67 
34  67 
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DMAP 

Bit 

Position 

DMAP 

Bit 

Position 

Inst. 

63 

70 

80 

Inst. 

63 

70 

COND 

34  67 

PR  TP ARM 

34567 

90  12  34 

SSG2 

34  of 

labtl 

345o  7 

901234 

CHKPNT 

34  67 

PR TP Ah  M 

34567 

9312 34 

LAB  FL 

34  67 

LABEL 

34567 

03  1234 

SSG3 

34  67 

PRTPARM 

34567 

901234 

SAV!" 

34  6 7 

L A B c 1. 

34567 

001234 

CHKPNT 

34  o7 

PRTPARM 

34567 

901234 

COND 

34567 

901234 

LAB  Et 

34567 

901234 

VATGPP 

34567 

031234 

END 

34567 

901234 

^AT  GPR 

34  66  7 

90  12  34 

LA  3 St. 

34567 

901234 

SDR  1 

3456  7 

931234 

C H K P N T 

34567 

901234 

PLA2 

SAVE 

CHKPNT 

FKJIV 

C JND 

PL  A 3 

CHKPNT 

CPP 

SAVE 

LABEL 

PARAM 

COND 

PL  A 4 

SA  Vr 

CHKPNT 

fc  JUIV 

chkpnt 

C JMD 

ADO 

CHKPNT 
LABEL 
sgtu  V 
CHKPNT 
r)UI  V 
CHKPNT 
COND 
PL  A 2 
PL  A 2 
LABEL 
P P T 
JUMP 
LA  5 i 1 
P R T P A R M 

LABEL 

SOP  2 

OcP 

SAVE 

COND 

PLOT 

SAV  ' 

PRT*sg 

L A 3 - L 

JJM?  34667  001234 

L\3:L  34307  901234 


3.7-23  (6/1/72) 


RIGID  FORMATS 


3. 7. 3. 5 File  Name  Restart  Table 


DMAP 

Bit 

Position 

DMAP 

Bit  Position 

Inst. 

94  100“ 

TTO 

120 

Inst.  94 

o 

o 

o 

3-G  IN 

LA3CL 

1 

Fit;- 

PAR  AM 

2 

FILE 

Gn4 

2 

G~>1 

4 

SA  V f 

2 

SAVE 

4 

PAR  AM 

2 

CHKPNT 

4 

P’JRGF 

2 5 Tti9  1 

Gp2 

5 

E )!J  I V 

CHKPNT 

5 

CHKPN r 

PLTSf  T 

L 

SSGL 

3 

SWF 

L 

CHKPNT 

3 

pp tmsg 

I 

EOUI  V 

3 

SZTVAL 

L 

CHKPNT 

3 

SAVE 

l 

C 1NO 

4 

C J’Nl  n 

GPSP 

4 

PL  IT 

OFP 

4 

SA  VS 

SAVE 

4 

PR  T MSG 

LA  3 H 

4 

LAB  PI 

P AR  AM 

CMKPNT 

i 

C 1NO 

5 b 

GP3 

6 

MCF  L 

5 

SAVE 

6 

CHKPNT 

3 

PAP  AM 

6 9 

JUMP 

PJRGF 

6 

LA  3 FI 

CHK  c>NT 

6 

FUUIV 

6 

TA1, 

7 

C IK  PNT 

b 

SA  V^ 

7 

COND 

6 

PAR  AW 

7 

MCE  2 

6 

COND 

7 

CHK PVT 

6 

PURGE 

78 

LABEL 

56 

CHKPNT 

7 

e )UT  V 

7 

COND 

89 

CHKPNT 

7 

SM\1 

8 

CUND 

7 

CHKPNT 

8 

SC  E 1 

7 

COND 

9 

CHKPNT 

7 

S^A  2 

9 

L43~L 

7 

SAVE 

9 

tO'J!  V 

8 

CHK  PN|T 

9 

CMKPNT 

3 

CDND 

C 1MD 

8 

COND 

SMo  1 

3 

CP 

CHKPNT 

3 

OFP 

LABEL 

8 

SAVE 

FOUTV 

9 

LABEL 

89 

CHKPNT 

9 

PL  A I 

0 

COND 

9 

SAVE 

0 

P3MGI 

9 

C'OND 

0 

CHKPNT 

9 

PURGE 

0 

LABEL 

9 

CHKPNT 

0 

DECOMP 

0 

PAR  AM 

0 

SAVE 

0 

PA  RAM 

0 

COND 

0 

FQUIV 

I 

CHKPNT 

0 

CHKPNT 

I 

C'JN  D 

I 

COND 

1 

RBMG3 

I 

S HA  3 

1 

CHKPNX 

I 

CHK  PNT 

I 

LABEL 

1 

SMA  3 

I 

ADO 

2 

CHKPNT 

I 

CHKPNT 

2 
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DMAP  Bit  Position 

Inst.  94  100  TTO 


DMAP 

120  Inst.  94 


Bit  Position 
100  TTO 


c^n 

SSG2 

CHKPNT 

LABlL 

SSG3 

SAVE 

CHKPNT 

CINQ 

MATGP- 

^ATGPP 

LABEL 

SOP  1 

CHKPNT 

PLA2 

SAVC 

CHKPNT 

EOUI  V 
CONO 
PL  A3 
CHKPN^ 
OFD 
S A V c 
LABEL 
PAP  Av 
C JND 
PL  A 4 
SAV  . 
CHKPNT 
EQJIV 

CHKPNT 

CONO 
A 00 

C HKPNT 

LABEL 

EOU  IV 

CHKPN  r 

E JUI  V 

CHKPNT 

CONO 

PLA  2 

PL  A 2 

LABEL 

P EPT 

JUMP 

LABEL 

PRTPAP m 

LABEL 

SOP  2 

DFP 

SAVE 

CONO 

PLOT 

SAVE: 

PRTMSG 

LABEL 

JU^P 

LABEL 


3 

3 

3 

3 

4 

4 


p'V  TPA^  M 

LABEL 
pp  rPA  < V 
LA  3 EL 
PPTPAr  M 
LABEL 

pk  tpap m 

LABEL 

ENO 


S 

5 

6 


0 
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3.7.4  Case  Control  Deck  and  Parameters  for  Piecewise  Linear  Analysis 

The  following  items  relate  to  subcase  definition  and  data  selection  for  Piecewise  Linear 
Analysis : 

1.  The  Case  Control  Deck  must  contain  one  and  only  one  subcase. 

2.  A static  loading  condition  must  be  defined  with  a L0AD  selection. 

3.  An  SPC  set  must  be  selected  unless  all  constraints  are  specified  on  GRID  cards. 

4.  PLC0EFFICIENT  must  appear  either  to  select  a PLFACT  set  from  the  Bulk  Data  Deck  or  to 
explicitly  select  the  default  value  of  unity. 

The  following  output  may  be  requested  for  Piecewise  Linear  Analysis: 

1.  Accumulated  sums  of  displacements  and  nonzero  components  of  the  static  loads  and  single- 
point  forces  of  constraint  at  selected  grid  points  for  each  load  increment. 

2.  Stresses  in  selected  elements.  If  an  element  is  composed  of  a nonlinear  material  the 
accumulated  stress  will  be  output  for  each  load  increment.  Stresses  in  linear  elements 
are  only  calculated  for  the  total  load. 

3.  Undeformed  plot  of  the  structural  model  and  deformed  plots  for  each  load  increment. 

The  following  parameters  are  used  in  Piecewise  Linear  Analysis: 

1.  GRDPNT  - optional  - a positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed. 

2.  WTMASS  - optional  - the  terms  of  the  mass  matrix  are  multiplied  by  the  real  value  of  this 
parameter  when  they  are  generated  in  SMA2. 

3.  IRES  - optional  - a positive  integer  value  of  this  parameter  will  cause  the  printing  of 
the  residual  vectors  following  the  execution  of  SSG3. 

4.  C0UPMASS  - CPBAR,  CPR0D,  CPQUAD1  , CPQUAD2 , CPTRIA1  , CPTRIA2 , CPTUBE,  CPQDPLT,  CPTRPLT, 
CPTRBSC  - optional  - these  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness  (see  Section  3.1  for  list  of  elements).  See  Section  3.1.5 
for  an  explanation  of  the  use  of  these  parameters. 


3.7-26  (6/1/72) 


RIGID  FORMATS 


3.8  DIRECT  COMPLEX  EIGENVALUE  ANALYSIS 

3.8.1  DMAP  Sequence  for  Direct  Complex  Eigenvalue  Analysis 

RIGID  FORMAT  DMAP  LISTING 
SERIES  Ml 

RIGID  FORMAT  7 

NASTRAN  SOURCE  PROGRAM  COMPILATION 
DMAP-DM AP  INSTRUCT IGN 
NO. 


1 BEGIN 

NO. 7 DIRECT  COMPLEX  EIGENVALUE  ANALYSIS  - SERIES  Ml  S 

2 FILE 

KGGX=TAPE/  K GG=  TAPE/  GGD  = SAVE/  G MD  = S A V E S 

3 CSPl  3 

GE0M1.GECM2, /G PL , EoEX I N , GP UT , CSTM. BGP  CT  • S IL/V.N.LLSET/  C.N. 
123/ V,N,NOGPDT  $ 

4 SAVE 

LUSE  T r NOGPDT  $ 

5 PURGE 

USET,GM,GG,KAA,BAA,MAA,K4AA,KFS.EST.ECT.PLTSETX.PLTPAR.GPSETS. 
ELSETS/NOGPD  T S 

6 CHKPNT 

GPL  • EOEX  IN.GPDT.CSTM,  BGPDT  , SI  L . U SE  T . GM . GO  . K A A . 6 A .MA  A .K4A  A . E ST 
ECT, PLT SETX, PLT PAR, GPSETS, ELSE TS  S 

7 COND 

LBL5  tNUGPCT  $ 

8 CgpQ 

GE0M2,EQEXIN/ECT  * 

9 CHKPNT 

ECT  $ 

10  PLTSET 

PCDB , Eg  EX  IN, ECT /PLT SE T X , PLT P AR . GPS ETS . ELS ET S / V , N . NS  I L / V.N. 

JUMPPLOT  $ 

11  SAVE 

NSIL , JUMPPLOT  $ 

12  PRTMSG 

PLTSETX//  $ 

13  SETVAL 

//V,N,PLTFLG/C,N,1/V,N,PFILE/C.N.0  S 

14  SAVE 

PLTF  LG, PF  ILE  $ 

15  CUND 

PI, JUMPPLOT  $ 

16  (j>LOp 

PLTPAR, GP SETS, ELSEFStCASECC, BGPDT. EOE X I N. SI L . . /PLOT  XI / V.N. 
NSIL/V,N ,LUSET/V,N, JUMPPLOT /V.N. PL TFLG/ V.N. PF ILE  S 

17  SAVE 

PFILE  $ 

18  PRTMSG 

PLOT  XI//  $ 

19  LABEL 

PI  $ 

20  CHKPNT 

PLTPAR.GPSETS.ELSETS  $ 

21(^GP3p 

GE0M3,EQEXIN,GE0M2/,GPTT/C,N,123/V.N.N0GRAV/C.N.  123  $ 

22  CHKPNT 

GPTT  $ 

3.8-1  (4/1/73) 


RIGID  FORMATS 


RIGID  FORMAT 
SERIES  Mi 

DM AP  LISTING 

RIGID  RORMAT 

7 

N A S T R A N SOURCE  ° R 0 G R A M COMdjlaTION 
oMAp-qwAp  instruction 

NO. 


23  CTaTT) 

» EC  T « EPT . 8GPCT »SIL.GPrT,CSTM/EST.,CEI.ECPT,GPCT/V.N.LLSET/  C.N 
123/ V,N,NCS1MP=-1/C,N,U/V,N,N0GENL=-1/V,N.GENEL  1 

24  SAVE 

NOS I MP, NCGENLt  GENEL  $ 

25  PURGE 

K4GG  .GPST  tUGFST,MGG,BGG,K4NN,K4FF, K4AA.MNN.MFF .MAA.HNN, BFF.BAA 
KGGX/NGS I MP  / OGPST/GENEL  $ 

26  CHKPNT 

EST, ECPT  tGPCT  # GE  I » K4GG»  GPST  fMGG*BGG*KGGXtOGPST*  K4NN  *K4FF  « 
K4AA ,MNN fMFF ,MAAfBNN, 3FF , BAA  S 

27  COND 

LBL1 »NOS IMP  $ 

28  CsMaT) 

CSTM  ,MPT  ,ECPT, GPCT , D I T/KGGX f K4GG .G PST / V . N ,NOGENL / V . N * N0K4GG  S 

29  SAVE 

NUK4GG  $ 

30  PURGE 

K4NN ,K4FF  .K4AA/N0K4GG  $ 

31  CHKPNT 

KGGX  tGPST  «K4GGf  K4NNt  K4FFfK4AA  t 

32  (SMA?) 

CSTM  f MPT  , ECPT,GPCT.DIT/MGG,eGG/V.Y,WTMASS=UO/V.N,NOMGG/  V.N 

NUBG  G=— 1 / V » Y tCCUPMASS/ V? Y , C PB AR/ V • Y .C PROD /V ♦ Y • C PCU AC  1 / V.Y. 
CPQUAD2/V.Y. CPTRIA1/V, Y,CPTRIA2/V*  Y.CPTUBE/V. Y.CPGDPLT/  V.Y, 
CPTRPLT/VfY?  CPTRBSC  $ 

33  SAVE 

NUMGG  f NUBGG  S 

34  PURGE 

BNNt  BFF , BAA/NOBGG/MNN,MFF,MAA/NCMGG  $ 

35  CHKPNT 

MGGt MNN, MFF. MAA, BGG.BNN, BFF ,£AA  $ 

36  COND 

LBL1 ♦ GROPNT  J 

37  COND 

ERRQR3»  NCMGG  $ 

38  (^GPWcT) 

BGPDT.CSTM, ECEXIN. MGG/ OG PWG/V . Y , GR CPNT=- L / V , Y.HTMASS  $ 

39  UFP 

OGPW  G mm  f//VtN  t CARD  NO  $ 

40  SAVE 

CARDNO  $ 

41  LABEL 

LBL1  $ 

42  EgUIV 

KGGX  » KGG / NOG  ENL  % 

43  CHKPNT 

KGG  S 

44  CUND 

LBL1 1 * NOG  ENL  $ 

45  (SMaT} 

GE I » KGGX /KGG/Vt  N»  LU SET/ VfN  tNOGENL/V.N.NOSIMP  S 

46  CHKPNT 

KGG  $ 

3.8-2  (4/1/73) 


DIRECT  COMPLEX  EIGENVALUE  ANALYSIS 


RIGID  FORMAT  DM  AP  LISTING 
SERIES  Ml 

RIGID  FORMAT  7 

NASTKAN  SOURCE  PROGRAM  COMPILATION 
UMAP-DMAP  INSTRUCTION 
NO. 


47  LABEL 

LBL11  $ 

48  P AKAM 

//C,N,MPY/V,N,NSKI P/C , N, 0/C ,N. 0 $ 

49  CoP4  2) 

CASECC,GECM4,E0EXlN,SIL, GPDT/RG, ,U SET , / V • N • LG SE T / V • N . MPCF 1/  V. 
N,MPCF2/ V,N,S I NGLE/V ,N, OMI T/V.N. REACT/ V,N.NSK I P/V.N, REPEAT/ 

V » N * NOSE  T ®— 1 / V 9 N » NUL/  V »N#NJA=-1  S 

50  SA  VE 

MPCF 1,MPCF2,SINGLE,(JMI T, NS KIP#NC SE T»RE ACT, REP EAT,NCL, NO A S 

5 1 PURGE 

GM, GMU/MPCF1 /GO, GUU/GM l T/KFS,OPC/S INGLE  $ 

52  EWUIV 

KGG, KNN/MPCF1/MGG,MNN/MPCF1/  BGG •BNN/MPCF1/K4GG, K4NN/MPCF i S 

53  CHKPNT 

GM,GMD,RG,GO,GOO,KFS,OPC ,USET .KNN. NNN. BNN.K4NN  $ 

54  COND 

LBL4  tGENEL  $ 

55  C UNO 

LBL4  , NCS 1 MP  S 

56  CjlPSP^) 

GPL, GPST , USET, S1L/UGPST  $ 

5 7 UFP 

OGPST,, , , ,//V,N,CAKDNU  $ 

58  SAVE 

CAkONU  $ 

59  LABEL 

LBL4  $ 

60  CONO 

LBL2 , MPCF2  % 

6i  (jc¥r^) 

USET , RG/ GM  % 

62  CHKPNT 

GM  $ 

63  CjACeT) 

USET ,GM ,KGG, PGG , BGG, K4GG/KNN , MNN ,BNN. K4NN  $ 

64  CHKPNT 

KNN ,MNN,6NN,K4NN  $ 

65  LABEL 

LBL2  $ 

66  EQUIV 

KNN, KFF/SINGLE/MNN,MFF/ SINGLE/ BN N» BFF/S INGLE /K4NN. K4FF/SI NGLE  $ 

67  CHKPNT 

KFF,MFF,BFF, K4FF  $ 

68  CUNL) 

LBL3, SINGLE  $ 

69  (SCEp 

USET , KNN , MNN , BNN,K4NN/KFF , KFS. . M FF  . BF  F , K4  FF  $ 

70  CHKPNT 

KFS,KFF,MFF,BFF,K4FF  $ 

71  LABEL 

LBL3  S 

3.8-3  (4/1/73) 


RIGID  FORMATS 


RIGID  FORMAT 
SERIES  Ml 

DM AP  LISTING 

RIGID  FORMAT 

7 

N A S T R A N SOURCE  PROGRAM  COMPILATION 
DMAP-OMAP  INSTRUCT  ION 
NO. 


72  EQUIV 

KFF, KAA/0M1T/  KF F , MAA/OM IT / EF F . K AA /OM I T/K4FF . K4A A/C M I T t 

li  CHKPNT 

KAAtMAA, BAA, K4AA  * 

74  COND 

LBL5tCMI T $ 

75  (SmpQ 

USET  9 KF  F v 9 9 / GO  9 RAA  » KCO  tLGOtCOG* « * « 9 S 

76  CHKPNT 

GO9KAA  $ 

77  CUND 

LbLM ,NOMGG  $ 

78 

USET 9GU9MFF/MAA  $ 

79  CHKPNT 

MAA  $ 

80  LABEL 

LBLM  $ 

81  COND 

LBLBrNUBGG  $ 

82  CsMPp 

USET 9GO9 BFF/EAA  $ 

83  CHKPNT 

BAA  $ 

84  LABEL 

LBLB  $ 

85  CUND 

LBL5  9 N0K4GG  $ 

86  (TtAPT^) 

USET  9GU  9 K4FF /K4AA  $ 

87  CHKPNT 

K4AA  $ 

88  LABEL 

LBL5  $ 

89  CjJPD^) 

DYNAMICS .GPL.SIL.USET/GPLD.SILDtUSETD.TFPGOL,., . • • EEC  tEODYN/ V 
N » LU  SET / V «N« LUSETD/V,N,NCTFL/V,N.NCCLT/V,fv,NGPSDL/V.N.NOFRL/ 
V,N, NGNLFT/V, N, NGTKL/ V , N ,NGEE D/C .N . 123/ V . N. NCUE  $ 

90  6AVE 

LOSE  T0»  NOUE  $ 

91  EQUIV 

GU  » GOD/ NOUE/ GM , GMJ/NUUE  * 

92  CHKPNT 

USETG,EECtEODYN.TFPOGL»GGU*GRD.SILD.GPLD  $ 

93  PARAM 

//C, N,ADD/Vt  N, NEVER/C ,N, 1/C  *N.O  t 

94  PARAM 

//C, N.MPYV V,N, REPEAT  E/C, N.l/C.N.-l  $ 

95  CdM^Q 

MATP-COL  , bGPDT,  EQEX  1 N,  CST  P/ bCPOOL /V  ♦ N.  N0K8FL/ V , N , NO  ABFL/  V,N, 
MFACT  $ 

96  SAVE 

MFACT  »NOKBFL .NQA8FL  t 

3.8-4  (4/1/73) 


DIRECT  COMPLEX  EIGENVALUE  ANALYSIS 


RIGID  FORMAT 
SERIES  Mi 

DMAP  LISTING 

RIGID  FORMAT 

7 

N A S T R A N SOURCE  PROGRAM  COMPILATION 
DMAP-DMAP  INSTRUCTION 
NO. 


97  PARAM 

//C, N.AND/V, N,  NOFL/V.N, NOABFL/ V.N.NCKBFL  1 

98  PURGE 

KBFL/NOKBFL/  A6FL/N0ABFL  t 

99  COND 

LBLFL3.N0FL  i 

too  (mV r x in) 

.BOPOUL, ECDYN, , /ABF L . KBF L ,/ V , N . L US F TO /V . N ♦ NOABFL / V . N . NOK BFL/C . 

N « 0 S 

101  SAVE 

NOABFL, NCKbFL  $ 

102  LABEL 

LBLFL3  % 

103  CHKPNT 

AbFLtKBFL  $ 

104  JUMP 

105  LABEL 

LBLI3  S s'  X 

( Top  of  DMAP  Loop  ) 

LBL13  $ V J 

106  PURGE 

PHIUtCLAMAtUPHID,UUPCl»UCPriIP.OESCl,UEFCl tCPhIP.OPC.  K2PP. 
M2PP»B2PP»K2  D0»  M2DU«  B2DD/NE  VER  i 

107  (CASE^) 

CASECC, /CASEXX/C,N,CEIGN/V,N,REPEATE/V.N.NOLOUP  $ 

108  SAVE 

REPEATE,  NCLCJCP  * 

109  CHKPNT 

CASE  XX  $ 

110  (mtrxin^) 

CASEXX.MAIPOCL.EUOYN, , TF POOL/ K2DPP . P2DPP, 82 PP/ V . N,  LL S ETD/ V .N . 
NUK2 OPP/ V»N*NCM2DPP/V»N»NCB2PP  S 

111  SAVE 

N0K2  DPPfNCM2 DPP, NU 82 PP  $ 

112  PARAM 

//C,N,AND/V,N,NCM2PP/V,N,NCABFL/V,N.NCM2CPP  * 

113  PARAM 

//C,N,AND/V,N,NGK2PP/V.N,NCFL  / V • N * NCK2DPP  i 

114  EUUIV 

K2DPP.K2XFP/N0KBFL/  M2UP F. M2 PP/NOAEFL  S 

115  COND 

LBLF L 1 • NCK8F L * 

116  EuUIV 

KBFL  » K2XPP/NCK2DPP  $ 

117  COND 

LBLF  LI • NCK2DPP  S 

118  ADD 

KBFL *K2DPP/K2XPP  i 

119  LABEL 

LBLFL1  $ 

120  EUUIV 

K2XPPrK2PP/N0ABFL  S 

121  CUNO 

LBLFL2. NOABFL  J 
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RIuIU  FORMAT 
SERIEo  Ml 

DM AP  LISTING 

RIGID  FORMAT 

7 

nastkan  source  program  compilation 

UMAP-UMAP  INSTRUCTION 
NO. 


122  ADD 

AbFL,K2XPP/K2PP/C,N, (-1.0,0.01  i 

123  TKNSP 

ABFL/AbFLT  $ 

124  ADD 

ABFL T,M2DPP/M2PP/V,N,MFACT  $ 

125  LABEL 

LbLF  L2  $ 

126  PARAM 

//C»NfAND/V,N,BOEbA/V,N, NOUE/ V .N.NC82PP  $ 

127  PARAM 

//C»N*AND/V«N,  MDEMA  / V » N , NOUE  / V .N.NCM2PP  t 

1 2 d PARAM 

//C, N»AND/V»N*KDEK2/V»N* NGGENL / V »N  »NOS IMP  i 

129  PURGE 

K200/NUK2PP/M2DD/N0M2PP/B2UD/N0B2PP  i 

13J  LgUIV 

M2PP ,M2DD/N0A/B2PP,B200/N0A/K2PP.K20l)/N0A/MAA .PCD/POE  PA/BAA. 
BOC/BDEBA  i 

131  CHKPNT 

K2PP ,M2PP,b2PP,K2UU,M2D0,b2C0.B0D.PCD  $ 

132  LUND 

L8L1 8 »NOGPDT  l 

133  (oKALP) 

USETO.GM  ,GO, KAA.BAa.MaA, K4AA,K2PP. P2P P , B2PP/KDC . BCC . MOO .GMD , 
GOO,  K.2O0,M20C,B20J/C,N,CMPLEV/C,  N.C  ISP/C.  N.  DIRECT/C.  V,G  = 0. 0/C 
N , 0. 0/C, N,0. 0/ V , N, NGK2PP/ V ,N,NCM2PP/V,N,NCB2PP/  V.N.MPCFl/V 

N«SlNGLE/V»N,OMIT/V*N* NOUE/ V, N, NCK AGG/ V «N.NQBGG/V«N»KDEK2/C»N 
-l  i 

134  LAdEL 

LBL1B  i 

135  EUUiV 

B200,BDD/N0BGG/  M2DO , MOO /NUS l MP / K2DO .K0D/K0EK2  t 

136  CHKPNT 

KOO,  BOO  • MOD,  GOC , GML)  i 

137  COND 

ERR0R1 , NUEED  i 

13d  (leaiT) 

KOO, ECO, MCD, EEC, CASEXX/PhID, CLAMA.CCE IGS/V.N, EIGVS  $ 

139  SAVE 

EIGVS  * 

140  CHKPNT 

PHIO.CLAMA.OCEIGS  * 

141  OF  P 

OCEIGS,CLAMA,,,,//V,N,CARONC  $ 

142  SAVE 

CAKONO  $ 

143  C UNO 

LBL16, EIGVS  $ 

144  CyuQ 

CASEXX.EOOYN , USETO , PH  1 0 , CLARA , . /CPF  I 0 , / C. N , C E I GN/C. N , C I RECT /C 
N,0/V,N, NOD/ V»N,NUP/C»N»0  t 
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RIGID  FORMAT  OMAP  LISTING 
StRIES  Ml 


RIGID  FORMAT 

7 

NASTRAN  SOURCE  PROGRAM  COMPI 
DMAP— OMAP  INSTRUCTION 
NO. 

145 

iAVE 

NOD, NOP  $ 

1 4o 

CUND 

LBL1 5 »NGD  $ 

147 

OF  P 

UPHICf,  ,t , // V , N , CARD NO  * 

148 

SAVE 

CARDNU  t 

149 

LA8EL 

LBL15  $ 

150 

CUND 

LBL 1 6 , NO P $ 

151 

fcwUI  V 

PHI D,CPHIP/NCA  $ 

152 

COND 

L6LI7.N0A  i 

153 

(jORl^) 

USETD,,  PHI D , , , GOD, GMD, ,KFS, ,/CPHI P»»  OPC/C, 

154 

LA6EL 

LBL1 7 $ 

155 

CHKPNT 

CPHI P , QPC  $ 

156 

CjDftQ 

CASEXX,CSTM,MPT ,DI 1 , EODYfs,SILD. , ,, CLAMA,OPC 

GCPHIPtOESCl tOEFCif/Ct  NtCEIC  $ 

157 

OF  P 

OCPH 1 P,  QC  PCI tCEFCl.UESCl, t//V,N, CAR ON 0 $ 

158 

SAVE 

CARDNO  $ 

159 

LABEL 

LBL16  S 

loO 

COND 

FINI S, REPEAT  E $ 

161 

KEPT 

LBL 13, 100  $ 

162 

JUMP 

ERR0R2  S 

163 

JUMP 

FINIS  $ 

164 

LABEL 

ERR0R2  S 

165 

PR  TP ARM 

//C, N,-2/C,N,0IRCEAD  $ 

166 

LABEL 

ERR0R1  $ 

167 

PRTPARM 

//C,N,-1/C,N»DIRCEAD  $ 

168 

LABEL 

ERRUR3  S 

169 

PRTPARM 

//C,N,-3/C,N,DIRCEA0  $ 

170 

LABEL 

FINI S $ 

171 

END 

$ 

Bottom  of  DMAP  Loop 


3 
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3.8.2  Description  of  DMAP  Operations  for  Direct  Complex  Eigenvalue  Analysis 

3.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations, 
and  tables  for  relating  internal  and  external  grid  point  numbers. 

7.  Go  to  DMAP  No.  88  if  only  Direct  Matrix  Input. 

8.  GP2  generates  Element  Connection  Table  with  internal  indices. 

10.  PLTSET  transforms  user  input  into  a form  used  to  drive  structure  plotter. 

12.  PRTMSG  prints  error  messages  associated  with  structure  plotter. 

15.  Go  to  DMAP  No.  19  if  no  undeformed  structure  plot  request. 

16.  PL0T  generates  all  requested  undeformed  structure  plots. 

18.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

21.  GP3  generates  Grid  Point  Temperature  Table. 

23.  TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

27.  Go  to  DMAP  No.  41  if  there  are  no  structural  elements. 

x 4 

28.  SMA1  generates  stiffness  matrix  [K  ],  structural  damping  matrix  [K  ] and  Grid  Point 

Singularity  Table.  99  99 

32.  SMA2  generates  mass  matrix  [M^]  and  viscous  damping  matrix  [B^]. 

36.  Go  to  DMAP  No.  41  if  no  weight  and  balance  request. 

37.  Go  to  DMAP  No.  168  and  print  error  message  if  no  mass  matrix  exists. 

38.  GPWG  generates  weight  and  balance  information. 

39.  0FP  formats  the  weight  and  balance  information  and  places  it  on  the  system  output  file  for 
pri  nting. 

42.  Equivalence  [Kgg]  to  [K  ] if  no  general  elements. 

44.  Go  to  DMAP  No.  47  if  no  general  elements. 

45.  SMA3  adds  general  elements  to  [K*g]  to  obtain  stiffness  matrix  [K^]. 

49.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET)  and  forms  multipoint 
constraint  equations  [R  ](u  } = 0. 

g 9 

52.  Equivalence  [Kgg]  to  [KnnL  [Mgg]  to  [MnnL  [Bgg]  to  [Bnn]  and  [Kgg]  to  [K^]  if  no  multi- 
point  constraints. 

54.  Go  to  DMAP  No.  59  if  general  elements  present. 

55.  Go  to  DMAP  No.  59  if  no  structural  elements. 

56.  GPSP  determines  if  possible  grid  point  singularities  remain. 

57.  0FP  formats  table  of  possible  grid  point  singularities  and  places  it  on  the  system  output 
file  for  printing. 

60.  Go  to  DMAP  No.  65  if  MCE1  and  MCE2  have  already  been  executed  for  current  set  of  multi- 
point constraints. 
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61.  MCE1  partitions  multipoint  constraint  equations  [R^]  = [Rm  | R^]  and  solves  for  multipoint 

constraint  transformation  matrix  [Gm]  = -[Rm]"^ [Rp] . 


MCE2  partitions  stiffness,  mass  and  damping  matrices 

\n  K. 

^tnn  | Kmm 

M 1 M 
nn  j nm 

^mn  | Mmm 

■V  = 

, [M  ] = 
gg 

ii 

i — i 

CD 
CD 
CO 
1 1 

B 1 B 
nn  ^ nm 

B B 

mn  | mm 

and  tKgg]  = 

"Kin  1 Knm 

nn  j nm 
4 i”  4 

C i >4»J 

and  performs  matrix 

reductions 

[Knn]  = [Knn]  + [GiS]CKmn]  + [Kmn][Gm]  + [Gm][^m][Grn]’ 

[Mnn]  = [Mnn]  + [GI][Mmn]  + [Mmn][Gm]  + CGm][MnJCGm]’ 

[Bnn]  = [Bnn]  + CGI][Bmn:i  + [Bmn][Gm]  + CGI][BnJ[Giti]’ 

[<n]  = [Kj,]  ♦ [Gj][l4,]  + [Kl]TCGj  + CG;][Kl][Gm]. 

66.  Equivalence  [Knp]  to  [Kff],  [Mnn]  to  [Bnr)]  to  [Bff]  and  [K^]  to  [K^f]  if  no  single- 

point  constraints. 

68.  Go  to  DMAP  No.  71  if  no  single-point  constraints. 

69.  SCE1  partitions  out  single-point  constraints 


V ' 1 <fs 

vk 

^ = 

VS' 

"sf  T 

CBnn^  = 

v|y 

Bsf  | BSS 

and  [Kjn]  = 

"4  | k4  " 
Kff  | Kfs 

4 I 4 
_Ksf  | Kss_ 

72.  Equivalence  [Kff]  to  [KaaL  [Mff]  to  [Maa],  [Bff]  to  [Bga]  and  [K^f]  to  [Kag]  if  no  omitted 
coordinates . 

74.  Go  to  DMAP  No.  88  if  no  omitted  coordinates. 
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75.  SMPI  partitions  constrained  stiffness  matrix 


[Kff] 


solves  for  transformation  matrix  [G  1 = 


and  performs  matrix  reduction 


aa  ao 

7+r 

_Koa  | Koo 

•ly'1 


■ [K,J  * 


77.  Go  to  DMAP  No.  80  if  no  mass  matrix. 

78.  SMP2  partitions  constrained  mass  matrix 


aaJ 


aoJ 


[Mff] 


1 

aa  ao 

— I — 

ao  | oo 


and  performs  matrix  reduction 


* tK,0][6„]  ♦ [«a0G0]T  * CG^t»00][G0] 


81.  Go  to  DMAP  No.  84  if  no  viscous  damping  matrix. 

82.  SMP2  partitions  constrained  viscous  damping  matrix 

i 


[Bff]  = 


B 1 B 
aa  ao 

b 

B 


oa 


B 


oo 


and  performs  matrix  reduction 


[B1  ] = [B  ] + [B  ][G  1 + [B  G ]T  + [GT][B  ][G  ] 
L aaJ  L aaJ  L aoJL  oJ  L ao  oJ  L oJL  ooJL  oJ 

85.  Go  to  DMAP  No.  88  if  no  structural  damping  matrix. 

86.  SMP2  partitions  constrained  structural  damping  matrix 


[w  = 


rK4 

Kaa 


a ao 

+■  r 


LKoa  | Kooj 


and  performs  matrix  reduction 


89. 


91, 


■ [<al  * t<0][G0]  • t<QG0]T  * [Gj][Kj0][G0] 

DPD  generates  flags  defining  members  of  various  displacement  sets  used  in  dynamic  analysis 
(USETD),  tables  relating  internal  and  external  grid  point  numbers,  including  extra  points 
introduced  for  dynamic  analysis,  and  prepares  Transfer  Function  Pool  and  Eigenvalue 
Extraction  Data. 

Equivalence  [Gq]  to  [G^]  and  [Gm]  to  [GjjJ]  if  no  extra  points  introduced  for  dynamic  analysis. 
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95.  BMG  generates  DMIG  card  images  describing  the  interconnection  of  the  fluid  and  the  structure. 
99.  Go  to  DMAP  No.  102  if  no  fluid  structure  interface  is  defined. 

100.  MTRXIN  generates  fluid  boundary  matrices  [Ab  and  [Kb  if  a fluid  structure  interface  is 

defined.  The  matrix  [Kb  is  generated  only  for  a nonzero  gravity  in  the  fluid. 

104.  Go  to  next  DMAP  instruction  if  cold  start  or  modified  restart.  LBL13  will  be  altered  by 
the  Executive  System  to  the  proper  location  inside  the  loop  for  unmodified  starts  within 
the  loop. 

105.  Beginning  of  loop  for  additional  sets  of  direct  input  matrices. 

107.  CASE  extracts  user  requests  from  CASECC  for  current  loop. 

110.  MTRXIN  selects  the  direct  input  matrices  for  the  current  loop,  [K2d],  [M2d]  and  [B  ]. 

pp  pp  pp 

114.  Equivalence  [K2d]  to  [K2*]  if  no  [Kb>n]  and  [M2d]  to  [Mpp]  if  no  [Ab>f{]. 

115.  Go  to  DMAP  No.  112  if  no  [1^  „]. 

116.  Equivalence  [Kb>fJl]  to  [K2£]  if  no  [K2d]. 

117.  Go  to  DMAP  No.  112  if  no  [K2d]. 

PP 

118.  ADD  assembles  matrix  [K2*]  = [K.  + [K2d]. 

pp  b,fJ6J  u ppJ 

120.  Equivalence  [K2*]  to  [K2p]  if  no  [Ab)fJl]. 

121.  Go  to  DMAP  No.  125  if  no  [Ab  f(J. 

122.  Add  subtracts  [A.  from  [K2x]  to  obtain  [K2  ]. 

b,f£J  pp  ppJ 

123.  Transpose  [Ab  to  obtain  [Ab  ^]T. 

124.  ADD  assembles  input  matrix  [M2  ] = MFACT  [A,  ^0]T  + [M2d]. 

PP  D ,TX»  pp 

130.  Equivalence  [M^p]  to  [Mdd],  [B2p]  to  [BdcJ]  and  ^Kpp^  t0  ^Kdd^  n0  constralnts  applied, 

[Maa]  t0  ^Mdd ^ ^ n0  direct  inPut  mass  matrices  and  no  extra  points,  and  [Baa]  to  [Bdd] 
if  no  direct  input  damping  matrices  and  no  extra  points. 

132.  Go  to  DMAP  No.  134  if  only  extra  points  defined. 

133.  GKAD  assembles  stiffness,  mass,  and  damping  matrices  for  use  in  Direct  Complex  Eigenvalue 

Analysis  9 * 

[Kdd]  = (1  + 1g)[Kjd]  + [K2d]  + i[K}d], 

[Mdd]  = [Mdd]  + [Mdd]  and 

^Bdd^  = ^Bdd^  + ^Bdd^ 

Direct  input  matrices  may  be  complex. 

135.  Equivalence  [Kdd]  to  [Kdd]  if  all  stiffness  is  Direct  Matrix  Input,  [Mdd]  to  [Mdd]  if  all 
mass  is  Direct  Matrix  Input  and  [Bdd]  to  [Bdd]  if  all  damping  is  Direct  Matrix  Input. 

137.  Go  to  DMAP  No.  166  and  print  error  message  if  no  Eigenvalue  Extraction  Data. 
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138. 


141. 

143. 

144. 

146. 

147. 

150. 

151  . 

152. 

153. 


156. 

157. 
160. 
161. 
162. 


CEAD  extracts  complex  eigenvalues  from  the  equation 

[Mddp2  + Bddp  + Kdd]{ud}  = 0 

and  normalizes  eigenvectors  according  to  one  of  the  following  user  requests: 

(1)  Unit  magnitude  of  selected  coordinate 

(2)  Unit  magnitude  of  largest  component. 

0FP  formats  the  summary  of  complex  eigenvalues  and  summary  of  eigenvalue  extraction  informa- 
tion and  places  them  on  the  system  output  file  for  printing. 

Go  to  DMAP  No.  159  if  no  eigenvalues  found. 

VDR  prepares  eigenvectors  for  output,  using  only  the  independent  degrees  of  freedom. 

Go  to  DMAP  No.  149  if  no  output  request  for  the  independent  degrees  of  freedom. 

0FP  formats  tne  eigenvectors  for  independent  degrees  of  freedom  and  places  them  on  the 
system  output  file  for  printing. 

Go  to  DMAP  No.  159  if  no  output  request  involving  dependent  degrees  of  freedom  or  forces 
and  stresses. 


Equivalence  to  {cf^}  if  no  constraints  applied. 
Go  to  DMAP  No.  154  if  no  constraints  applied. 


SDR1  recovers  dependent  components  of  eigenvectors 


<V-  [Gd0](»d> 


= (d)  + d)  } 

yn  ye 


[d>  } 


(4>f  + > 


<y 


and  recovers  single-point  forces  of  constraint 

{qs}  = tKfs]{<t,f}  • 

SDR2  calculates  element  forces  and  stresses  (0EFC1,  0ESC1)  and  prepares  eigenvectors  and 
single-point  forces  of  constraint  for  output  (0CPHIP,  0QPC1). 

0FP  formats  tables  prepared  by  SDR2  and  places  them  on  the  system  output  file  for  printing. 
Go  to  DMAP  No.  170  if  no  additional  sets  of  direct  input  matrices  need  to  be  processed. 

Go  to  DMAP  No.  105  if  additional  sets  of  direct  input  matrices  need  to  be  processed. 

Go  to  DMAP  No.  164  and  print  error  message  if  more  than  100  loops. 
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163.  Go  to  DMAP  No.  170  and  make  normal  exit. 

165.  DIRECT  C0MPLEX  EIGENVALUE  ANALYSIS  ERR0R  MESSAGE  N0.  2 - ATTEMPT  T0  EXECUTE  M0RE  THAN  100 
L00PS. 

167.  DIRECT  C0MPLEX  EIGENVALUE  ANALYSIS  ERR0R  MESSAGE  N0.  1 - EIGENVALUE  EXTRACTI0N  DATA 
REQUIRED  F0R  C0MPLEX  EIGENVALUE  ANALYSIS. 

169.  DIRECT  C0MPLEX  EIGENVALUE  ANALYSIS  ERR0R  MESSAGE  N0.  3 - MASS  MATRIX  REQUIRED  F0R  WEIGHT 
AND  BALANCE  CALCULATI0NS. 


3.8-13  (6/1/72) 


RIGID  FORMATS 


. 3 Restart  Tables  for  Direct  Complex  Eigenvalue  Analysis 
.3.1  Bit  Positions  for  Card  Name  Restart  Table 

Card  Name  BitPos . Card  Name  Bit  Pos.  Card  Name  Bit  Pos, 


ADUM1  I 
AUUM2  1 
ADUM3  l 
ADUM4  I 
ADUM5  1 
AOUM6  i 
ADUM / I 
ADUMB  I 
A0UM9  l 
AXIC  l 
AX  I F I 
COAMP1  1 
CDAMP2  I 
C0AMP3  I 
CUAMP4  1 
CELASi  1 
CELAS2  I 
CELAS3  I 
CELAS4  1 
C MASS  1 1 
CMASS2  l 
CMASS3  I 
CMASS4  1 
CUROlC  1 
CORO 1 R l 
CUkOiS  I 
C0R02C  l 
CUR02K  L 
CUR02S  1 
FREEPT  i 
GROSE T 1 
GRID  I 
GRIOb  1 
POINTAX  1 
PREPT  I 
KING AX  I 
RINGFL  1 
SECTAX  L 
SEOGP  I 
SPOINT  I 
BAROR  2 
CBAK  2 
CCONEAX  2 
CDUM1  2 
CDUM2  2 
C0UM3  2 
CDUM4  2 
CDUM5  2 
COUM6  2 
CDUM7  2 
C0UM8  2 
CDUM9  2 
CFLUID2  2 
CFLUID3  2 
CFLUID4  2 
CHEXA1  2 
CHEXA2  2 


CUNRUD  2 
CODMEM  2 
CGOMEM1  2 
C0UMEM2  2 
CQDMEM3  2 
CODPLT  2 
CUUADl  2 
C0UAU2  2 
CROO  2 
CSHEAR  2 
CTETRA  2 
CTORORG  2 
CTRAPRG  2 
CTRBSC  2 
CTRIA1  2 
CTRIA2  2 
CTR1ARG  2 
CTRMEM  2 
CTRPlT  2 
CTUBE  2 
CTWIST  2 
CrfEOGE  2 
PBAK  3 
PCONEAX  3 
PDUMi  3 
PDUM2  3 
PDUMJ  3 
PDUM4  3 
PDUMi>  3 
PDUM6  3 
PDUM7  3 
PUUM8  3 
P0UM9  3 
PQOMEM  3 
PUOMEMI  3 
PUOMEM2  3 
PQOMEM3  3 
PQDPLT  3 
PgUAOl  3 
PgUA02  3 
PROD  3 
PSHEAR  3 
PTORDRG  3 
PTKBSC  3 
PTRIAi  3 
PTRIA2  3 
PTRMEH  3 
PTRPLT  3 
PTUBE  3 
PTWIST  3 
GENEL  4 
CONMi  5 
C0NM2  5 
FSLIST  5 
PELAS  6 
PMASS  7 
MAT1  8 


MAT2 

8 

MAT  3 

8 

MAT  T 1 

8 

MAT  12 

8 

MATT  3 

8 

TABLEM1 

3 

TA5LEM2 

8 

TABLEM3 

8 

T AtiL  tM  4 

8 

T EMPMT  $ 

8 

T EMPMX  $ 

8 

AX  I S/M  $ 

9 

MPC 

9 

MPCADO 

9 

MPC  AX 

9 

MPC  $ 

9 

SPC 

10 

SPC1 

10 

SPCAOO 

10 

SPC  AX 

10 

SPCS 

10 

ASET 

11 

ASET  1 

11 

UMI  T 

11 

OMIT1 

11 

OMITAX 

11 

PARAM 

12 

SUPAX 

12 

SUPURT 

12 

TEMP 

13 

TEMPAX 

13 

TEMPO 

13 

TEMPP1 

13 

TEMPP2 

13 

TEMPP3 

13 

TEMPRB 

13 

*TMASS 

14 

GRDPNT 

15 

PLUTEL 

16 

PLOTS 

18 

POUTS 

19 

AOUTS 

21 

LOOPS 

22 

LOOP  1 S 

23 

COUPMASS 

24 

CPBAR 

24 

CPgDPLT 

24 

cpguAoi 

24 

CPgUA02 

24 

CPROO 

24 

CPTRbSC 

24 

CPTR I A 1 

24 

CPTRIA2 

24 

CPTRPLT 

24 

CPTUBE 

24 

NOLOOPS 

25 

BDYLIST 

52 
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Card  Name  Bit  Pos. 


FLSYM 

52 

G 

56 

fcPUINT 

57 

SEUEP 

57 

TF 

57 

CVISC 

58 

POAMP 

59 

PVISC 

59 

UMI  Ax 

60 

DM  I b 

60 

tt2  PP$ 

60 

K2PP$ 

60 

M2PPS 

60 

TF  $ 

60 

EIGC 

61 

EIGP 

61 

CMETHODS 

62 

3.8-15  (4/1/73) 


RIGID  FORMATS 


3. 8. 3. 2 Bit  Positions  for  File  Name  Restart  Table 

file  Name  Bit  Pos.  File  Name 


Bit  Pos. 


BGPOT 

94 

CST* 

94 

HQL  XIM 

94 

GPQT 

94 

GPL 

94 

STL 

94 

i£C  T 

95 

GPTT 

96 

FCPT 

97 

p ST 

97 

Gc  I 

97 

GPC.T 

97 

GP$T 

98 

K *fGG 

98 

KGGX 

98 

BGG 

99 

MGG 

99 

KGG 

100 

RG 

L 01 

US  FT 

101 

YS 

101 

3GPST 

102 

GM 

103 

8MN 

104 

K4NN 

104 

KNN 

104 

MNN 

104 

BFF 

105 

K4FF 

105 

KFF 

105 

KFS 

105 

MFF 

105 

GO 

106 

KAA 

106 

EEP 

107 

EQDYN 

107 

GPL^ 

107 

S I L 3 

107 

TFPGGL 

107 

IJSFTD 

107 

CASEXX 

108 

S2PP 

109 

K2PP 

109 

M2PP 

109 

82D0 

110 

BOO 

110 

GMD 

110 

GOD 

110 

K2DD 

110 

KDD 

1 10 

M2DD 

110 

MOD 

110 

CLAMA 

111 

OCFIGS 

111 

PHI  D 

111 

QPHID 

112 

CPHIP 

113 

OPC 

1 13 

3CPHI P 

114 

GFFC1 

114 

3:  SC  1 

L 14 

OOP  Cl 

1 14 

BO POOL 

IIP 

ABFL 

119 

KBFL 

119 

F LSFT  S 

120 

GPS-TS 

120 

P L TP  AP 

120 

PLTSFTX 

120 

^ AA 

121 

K4A  A 

125 

BAA 

122 
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3. 8. 3. 3 Card  Name  Restart  Table 


DMAP  Bit  Position 

Inst.  1 10  20  30  40  50  60 


BEGIN  1234567890123456  89 

FILE  123  4 5t>7  8 90123456  89 


GP1  1 

SAV~  1 

PURGE  1 

CHKPNT  1 

C ONO  1 

GP2  12  45 

CHKPNT  12  45 

PLTSFT 

9A  VE 

PO  TMS  3 

SETVAL 

SAVE 

CON  0 

PLOT 

SAV  r: 

PRTMSG 

LABEL 


6 

6 


CHKPNT 


GP3 

1 

3 

CHKPNT 

1 

3 

TA1 , 

1234567 

3 

SA  VT 

1234567 

3 

PURGE 

1 2 34  5o7 

3 

CHK  DN  t 

1 2 34  5t>7 

3 

CONO 

123  5678 

345 

SMA1 

123  6 8 

SAVF 

12  3 6 8 

PURGE 

123  6 8 

CHKPNT 

123  6 8 

SMA2 

123  5 78 

4 

SAVE 

123  5 78 

4 

PURGE 

123  5 78 

4 

CHKPNT 

123  5 78 

4 

CUND 

123  5 78 

45 

COND 

123  5 78 

45 

GPrfG 

123  5 79 

45 

0F° 

123  5 78 

45 

SAVE 

123  5 78 

45 

L4B-L 

123  5 7 

45 

E 9 U I V 

1234  6 8 

CHKPNT 

1234  6 8 

COND 

1234  6 8 

SM  A 3 

1234  6 8 

CHKPNT 

1234  6 8 

LABEL 

1234  6 8 

PARAM 

GP4 

SAVE 

PURGE 

E9UIV 

CHKPNT 

COND 

CONO 

GPSP 

QFP 


1 901 

1 901 

1 901 

1 901 

123456789 
12345678901 
123  680 

123  6 890 

123  6 890 

123  6 890 


4 

4 


8 

8 

8 

3 

8 

R 

8 

R 

8 

8 

8 


1234 

1234 


4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


4 

4 


2 67890(12 

2 6789012 


8 

8 


89 

89 

89 

89 


89 

89 

89 

89 
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RIGID  FORMATS 


DMAP 

Inst. 

1 10 

SAVE 

123  6 890 

LABEL 

123  6 890 

COND 

123456789 

MC  E 1 

1 9 

CHKPNT 

1 9 

MCr2 

12345o769 

CHKPNT 

123456789 

LABEL 

123456789 

ETUIV 

1234567890 

CHKPNT 

1234567890 

COND 

1234567890 

SCSI 

1234567890 

CHKPNT 

1234567390 

LABEL 

1234567390 

ETUI  V 

1 2 34  5o73  90 1 

CHKPNT 

12345678901 

COND 

12345673901 

SM°1 

1234  6 8901 

CHKPNT 

1234  6 3901 

COND 

12345678901 

SMP  2 

12345673901 

CHKPNT 

12345673901 

LABEL 

12345673901 

COND 

1234  6 8901 

SMP2 

1234  6 8901 

CHKPNT 

1234  6 8901 

LABEL 

1234  6 8901 

COND 

1234  6 8901 

SMP  2 

1234  6 8901 

CHKPNT 

1234  6 8901 

LABEL 

12345678901 

DPD 

1 901 

SAVE 

1 901 

ETUI  V 

12345678901 

CHKPNT 

1 901 

PARAM 

PARAM 

12345678901 

20 


Bit  Position 
30 


40 


50 


60 


BMG 

SAVE 

PARAM 

PUR  GF 

COND 

MTRXIM 

SAVE 

LA3FL 

CHKPNT 

JUMP 

$SS 

LABEL 

*SS 

PURGE 

CASE 

SAVE 

CHKPNT 

MTRXIN 

SAVE 

PAR  AM 


1 

1 

I 

L 

I 

1 

1 

1 

I 

I 3 

1234567890 
I 3 

1234567990 

1234567690 

1234567890 

1 

1 

1 


4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


4 

4 

4 

4 


1234  6 


123456  89 


123456 

123456 

123456 


4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


4 

4 

4 

4 


234 

23 

23 


23 


23 

123 

23 

123 

123 

123 

23 

23 

23 


89 

89 

39 

89 

89 

89 

39 

89 

89 

89 

89 

89 


89 

89 

89 

89 


89 

7 

7 

67390 
7 

57890 


67890 


67890 
67890 
67890 
7 0 
7 0 


12 


12 


12 

12 

12 
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DMAP 

Inst. 


10 


Bit  Position 

20  30  40 


50 


60 


PAR  AM 

E'TJ  rv 

COMO 

EO'JIV 

COMO 

ADD 

LAB  ~l 

EQUIV 

COMO 

ADD 

TRNSP 

AOO 

LA3.L 

PAPAM 

PAP  AM 

PAR  AM 
PU^GE 
EQO I V 

CHKPNT 
COMO 
GKAO 
LAG  ~L 
EOJI  V 
CHKPNT 
COMO 
C =\D 
sav: 

CHKPNT 

QPO 

SA  VC- 
CON  0 
VQP 

s av  ; 

C3ND 

OFP 

SAV" 

LABEL 

COMO 

60  J IV 

CUN  0 

SOP  L 

LABEL 

CHKPNT 

SOP  2 

OF  0 

SAVE 

LABEL 

COND 

$SS 

P.EPT 

*SS 

JUMP 

SSS 

JUMP 

LABEL 

$SS 

PPTPA^M 


1 

23 

1 

23 

1 

23 

1 

23 

1 

23 

1 

23 

I 

23 

1 

23 

1 

23 

1 

2 3 

1 

23 

1 

23 

1 

23 

1 

23 

1 

23 

1 

23 

12 34567890 

1 4 

234 

123**567890 

1 4 

2 34 

1234567690 

1 4 

234 

12345t>7890 

1 4 

234 

1234557890 

l 4 

234 

1 2 345673  90 

1 4 

234 

12 34 567890 

1 4 

234 

1234567890 

1 4 

234 

1234567890 

1 4 

234 

1234567890 

1 4 

234 

12345  67890 

1 4 

234 

12  34567890 

1 4 

234 

1234567890 

1 4 

2 34 

1234567890 

1 4 

234 

9 

1 

9 

1 

9 

1 

l 

1 

1 

1 

1234567890 

l 4 

234 

1234567390 

1 4 

234 

1234567690 

1 4 

234 

123^567890 

l 4 

2 3 4 

1234567890 

1 4 

234 

12345^7890 

1 4 

234 

9 

9 

9 

1234567890 

1 

234 

23 

1 3 

23 

1 3 

23 

1 3 

1234567890 

123456  89 

1234 

23 

1 3 

23 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 


7 0 
7 0 
7 0 
7 0 
7 0 
7 0 
7 0 
7 0 
7 0 
7 0 
7 0 
7 0 
7 0 
7 0 
7 0 
7 0 


678^0 
6 7 890 
67890 
67890 
67890 
67890 
67890 
67890 
67890 
67890 
67890 
67890 
67890 
o 7 890 


12 

12 

12 

12 

12 


2 

2 

2 

2 

2 

2 


67890 

67890 

673901 


112 
) 1 2 

L 2 

6789012 

6789012 

6789012 


2 6789012 
2 6789012 
2 


67890 


12 


6789012 
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RIGID  FORMATS 


DMAP 

Inst. 

$$S 

LA35L 

PRTP AP  v 

U3 --L 

PRTPAKM 

LABEL 

END 


1 


Bit  Position 

10  20  30  40 


50  60 


I 3 

1234567890 
I 2 34  5t>78  90 
1 2 34 56 7o  90 
12 34 567890 
12345t>7890 
1 2 34  5o78  90 


123456 

123456 

123455 

123456 

123456 

123456 


89 

89 

89 

39 

89 

89 


1234 

1234 

1234 

1234 

1234 

1234 


2 

2 

2 

2 

2 

2 


67890 

67890 

57890 

67890 

67890 

67390 


12 

12 

12 

12 

12 

12 
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3.8. 3.4 

Rigid  Format  Change  Restart  Table 

DMAP 

Bit  Position 

DMAP 

Bit 

Positic 

Inst. 

63  70  80 

Inst. 

63 

70 

ft’GIN 

345673  01234 

SAV- 

fil: 

3t5673  01234 

LA  3 El 

GD  L 

CONO 

SAVE 

MCE  1 

P'JP  GE 

CHKPNT 

CHKPNT 

MCE  2 

cono 

CHKPNT 

G°2 

LABEL 

CHKPNT 

EOUI  V 

PL T SET 

CHKPNT 

SAVE 

CONO 

PRTMSG 

SCF 1 

S=TVAL 

CHKPNT 

SAVE 

L A R r L 

COND 

EOU  IV 

PLOT 

CHKPNT 

SAVE 

CONO 

PRTMSG 

SMP 1 

LABEL 

CHK°NT 

CHKPNT 

COND 

G°3 

SMP2 

CHKPNT 

CHK  PN'r 

TA1, 

LABEL 

SAVE 

CONO 

PURGE 

SMP2 

CHKPNT 

CHKPNT 

CON  n 

LABEL 

SNA  1 

CONO 

SAV" 

SM°  2 

P'JRGt 

CHKPNT 

CHKPNT 

LABEL 

SHA2 

3 673 

OPO 

S4V  r 

3 673 

SAVr 

PURGF 

3 676 

ETUI  V 

CHKPNT 

3 673 

CHKPNT 

CGNO 

PARAM 

COND 

PAR  AM 

345673 

01234 

GPWG 

BMG 

opp 

SAVE 

SAVE 

PAS  AM 

LABEL 

PURGE 

cT  JI  V 

CONO 

CHKPNT 

MTRXIN 

CONO 

SAVE 

S M A 3 

LABEL 

CHKPNT 

CHKPNT 

LABEL 

JUMP 

345678 

01234 

PAR  AM 

LABEL 

345678 

01234 

GP4 

PURGE 

SAVE 

CASE 

345678 

01234 

PURGF 

SAVE 

345673 

01234 

cQUIV 

CHKPNT 

345678 

01234 

CHKPNT 

MTRXIN 

CONO 

SAVE 

COND 

PARAM 

GPSP 

PARAM 

OpP 

FQIJIV 

3.8-21  (6/1/72) 


RIGID  FORMATS 


Bit  Position 
63  70  80 


DMAP 

Inst. 

COND 

EJU1V 

COMO 

A 00 

LABEL 

ETUI  V 

CO  NO 

A 00 

TRNSP 

AOO 

LABEL 

PARAM 

PARAM 

PARAM 

PURGE 

ETJTV 

C^KPNT 

C-^NO 

GK  AO 

LABEL 

EQUIV 

CHKPNT 

COND 

CS  AD 

SAVE 

CHK  PNT 

OFP 

SAVE 

C0N10 

VOR 

SAVE 

COND 

OFP 

SAVF 

LABEL 

COND 

50UI  V 

COND 

SDR  L 

LABEL 

CHKPN^ 

SOP  2 

OFP 

SAVE 

LABEL 

COND 

RSPT 

J'JMD 

JUMP 

LABEL 

PRTPARM 

LABEL 

PRTPARM 

LABEL 

PRTPARM 

LABEL 

END 


345678 


345673 

345673 

345673 

345673 


345673 

345673 

345678 

345673 

345678 

345678 

345678 

345678 

345678 

345678 

345678 

345678 


1 

1 

1 


01234 


01234 
01234 
3 12  34 
31234 


01234 
01234 
01234 
01234 
01234 
01234 
0 12  34 
01234 
01234 
01234 
01234 
01234 
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3. 8. 3. 5 File  Name  Restart  Table 


DMAP 

Bit  Position 

DMAP 

Bit  Position 

Inst. 

94  100 

no 

120 

Inst.  94 

loo  rrcr 

120 

BEGIN 

SAVE 

2 

FILE 

LABEL 

2 

GP  I 

4 

CONO 

34 

$ wr 

4 

MC  E l 

3 

PURGE 

CHKPNT 

3 

CHKPNT 

MCr2 

4 

CONO 

CHKPNT 

4 

GP? 

3 

LAB  rL 

34 

CHKPNT 

5 

EOUIV 

5 

PLTSET 

0 

CHKPNT 

5 

SAVE 

0 

C'JNO 

3 

P«TMSG 

0 

SC £ L 

5 

SET VAL 

0 

C <K PNT 

5 

SAVE 

0 

LABFL 

5 

CONO 

EOUIV 

6 

123 

PLOT 

CHKPNT 

6 

123 

SAV  7 

CONO 

6 

123 

PRTMSG 

SMPL 

6 

LAr)r(_ 

CHKPNT 

b 

CHKPNT 

0 

C’JNO 

1 

GP3 

6 

SMP2 

I 

CHKPNT 

6 

CHKPNT 

I 

TAI  , 

7 

LABEL 

I 

SAVE 

7 

COND 

2 

PURGE 

789  2 4d6 

L23 

SMP2 

2 

CHKPNT 

7 

CHKPNT 

2 

CONO 

B 

LAB  CL 

2 

SMA1 

8 

COND 

3 

SAVE 

3 

SUP  2 

3 

PURGE 

3 436 

CHKPNT 

3 

CHKPNT 

8 

LAB  -L 

b 

L23 

S'U2 

9 

DPD 

7 

SAVE 

9 

SAVE 

7 

P'JRGr 

9 

EOUIV 

0 

CHKPNT 

9 

CHKPNT 

7 

COND 

PARAM 

CONO 

PAR  AM 

8 

GPWG 

bug 

8 

QFP 

SAVE 

8 

SAVE 

PAR  AM 

9 

9 

LABEL 

8 

PURGE 

8 

E9UIV 

0 

CONO 

9 

CHKPNT 

0 

Mx  R X I N 

9 

COND 

0 

SAVE. 

9 

S-1A3 

0 

LABEL 

9 

CHKPNT 

0 

CHKPNT 

9 

LABFL 

0 

JUMP 

8 

PAP  AM 

L 

LA3EL 

3 

GP4 

1 

PURGE 

SAVE 

I 

CAS*= 

8 

PURGE 

L 3 5o 

0 3 

SAVE 

3 

FQU  IV 

4 

CHKPNT 

8 

CHKPNT 

MTP  X I N 

9 

CONO 

2 

SAVE 

9 

COND 

2 

PARAM 

9 

GPSP 

2 

PARAM 

9 

UFP 

2 

60UIV 

9 

3.8-23  (6/1/72) 


RIGID  FORMATS 


DMAP  Bit  Position 

Inst.  94  100  110  120 


COND 

F ) U I V 

CDND 

ADD 

LABEL 

EQU  IV 

COND 

ADD 

TRNSP 

ADO 

LABEL 

PAP  AM 

PA'?  AM 

PAR  AM 

PURGE 

EQU  TV 

CHKPNT 

COND 

GKAD 

LABEL 

EUUI  V 

CHKPNT 

C )N  D 

CEAD 

SAVE 

CHKPNT 

OFP 

SAVf 

CJNn 

VOR 

SAV  E 

COHO 

OFP 

SAVE 

LA  -I  :L 

COND 

FOJ IV 

CUND 

SOP  L 

LA3rL 

C 1KPMT 

SDR  2 

SAV" 
LABEL 
C 1ND 

R jPT 

JUMP 
J JMP 

LAG  rL 

P.^TPAT  M 

LABEL 
PPTPAT M 
LA  5 .L 
pRTPAKM 
LABFL 
tun 


9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

I 

1 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

4 


23 
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3.8.4  Automatic  Output  for  Direct  Complex  Eigenvalue  Analysis 


Each  complex  eigenvalue  is  identified  with  a root  number  determined  by  sorting  the  complex 
eigenvalues  according  to  the  magnitude  of  the  imaginary  part,  with  positive  values  considered 
as  a group  ahead  of  all  negative  values.  The  following  summary  of  the  complex  eigenvalues 
extracted  is  automatically  printed  for  each  set  of  direct  input  matrices: 


1.  Root  Number 

2.  Extraction  Order 


3.  Real  and  Imaginary  Parts  of  the  Eigenvalue 

4.  The  coefficients  f.  (frequency)  and  g.  (damping  coefficient)  in  the  following  representa- 

J J 

tion  of  the  eigenvalue 


pj  = 


The  following  summary  of  the  eigenvalue  analysis  performed  using  the  Determinant  method  is 
automatically  printed  for  each  set  of  direct  input  matrices: 

1.  Number  of  eigenvalues  extracted 

2.  Number  of  passes  through  starting  points. 

3.  Number  of  criteria  changes. 

4.  Number  of  starting  point  moves. 

5.  Number  of  triangular  decompositions. 

6.  Number  of  failures  to  iterate  to  a root. 

7.  Number  of  predictions  outside  region. 

8.  Reason  for  termination: 

(1)  The  number  of  roots  desired  have  been  found. 

(2)  All  predictions  for  eigenvalues  are  outside  the  regions  specified. 

(3)  Insufficient  time  to  find  another  root. 

(4)  Matrix  is  singular  at  first  three  starting  points. 

9.  Swept  determinant  functions  for  each  starting  point. 
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The  following  summary  of  the  eigenvalue  analysis  performed,  using  the  Inverse  Power  method, 
is  automatically  printed  for  each  region  specified: 

1.  Number  of  eigenvalues  extracted. 

2.  Number  of  starting  points  used. 

3.  Number  of  starting  point  moves. 

4.  Number  of  triangular  decompositions. 

5.  Number  of  vector  iterations. 

6.  Reason  for  termination. 

(1)  Two  consecutive  singularities  encountered  while  performing  triangular  decomposition. 

(2)  Four  starting  point  moves  while  tracking  a single  root. 

(3)  All  eigenvalues  found  in  the  region  specified. 

(4)  Three  times  the  number  of  roots  estimated  in  the  region  have  been  extracted. 

(5)  All  eigenvalues  that  exist  in  the  problem  have  been  found. 

(6)  The  number  of  roots  desired  have  been  found. 

(7)  One  or  more  eigenvalues  have  been  found  outside  the  region  specified. 

(8)  Insufficient  time  to  find  another  root. 

(9)  Unable  to  converge. 

3.8.5  Case  Control  Deck  and  Parameters  for  Direct  Complex  Eigenvalue  Analysis 

The  following  items  relate  to  subcase  definition  and  data  selections  for  Direct  Complex 
Eigenvalue  Analysis. 

1.  At  least  one  subcase  must  be  defined  for  each  unique  set  of  direct  input  matrices  (K2PP, 
M2PP , B2PP) . 

2.  Multiple  subcases  for  each  set  of  direct  input  matrices  are  used  only  to  control  output 
requests.  A single  subcase  for  each  set  of  direct  input  matrices  is  sufficient  if  the 
same  output  is  desired  for  all  modes.  If  consecutive  multiple  subcases  are  present  for 
a single  set  of  direct  input  matrices,  the  output  requests  will  be  honored  in  succession 
for  increasing  mode  numbers.  M0DES  may  be  used  to  repeat  subcases  in  order  to  make  the 
same  output  request  for  several  consecutive  modes. 


3.8-26  (6/1/72) 


DIRECT  COMPLEX  EIGENVALUE  ANALYSIS 


3.  CMETH0D  must  be  used  to  select  an  EIGC  card  from  the  Bulk  Data  Deck  for  each  set  of 
direct  input  matrices. 

4.  On  restart  following  an  unscheduled  exit  due  to  insufficient  time,  the  subcase  structure 
must  be  changed  to  reflect  the  sets  of  direct  input  matrices  that  were  completed,  and 
either  CMETH0D  must  be  changed  to  select  an  EIGC  card  that  reflects  any  complex  eigen- 
values found  in  the  previous  execution  or  EIGP  cards  must  be  used  to  insert  poles  for 
previously  found  eigenvalues.  Otherwise,  the  previously  found  eigenvalues  will  be 
extracted  again. 

5.  Constraints  must  be  defined  above  the  subcase  level. 

The  following  printed  output,  sorted  by  complex  eigenvalue  root  number  (S0RT1 ) , may  be 
requested  for  any  complex  eigenvalue  extracted,  as  either  real  and  imaginary  parts  or  magnitude 
and  phase  angle  (0°  - 360°  lead): 

1.  The  eigenvector  for  a list  of  PHYSICAL  points  (grid  points  and  extra  scalar  points  intro- 
duced for  dynamic  analysis)  or  S0LUTI0N  points  (points  used  in  formulation  of  the  general 
K system). 

2.  Nonzero  components  of  the  single-point  forces  of  constraint  for  a list  of  PHYSICAL  points. 

3.  Stresses  and  forces  in  selected  elements. 

In  addition  an  undeformed  plot  of  the  structural  model  may  be  requested. 

The  following  parameters  are  used  in  Direct  Complex  Eigenvalue  Analysis: 

1.  GRDPNT  - optional  - a positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed.  All  fluid  related  masses  are  ignored. 

2.  WTMASS  - optional  - the  terms  of  the  structural  mass  matrix  are  multiplied  by  the  real 
value  of  this  parameter  when  they  are  generated  in  SMA2.  Not  recommended  for  use  in 
hydroelastic  problems. 

3.  G-  optional  - the  real  value  of  this  parameter  is  used  as  a uniform  structural  damping 
coefficient  in  the  direct  formulation  of  dynamics  problems.  Not  recommended  for  use  in 
hydroelastic  problems. 


3.8-27  (6/1/72) 


RIGID  FORMATS 


C0UPMASS  - CPBAR , CPR0D,  CPQUAD1  , CPQUAD2  , CPTRIA1 , CPTRIA2  , CPTUBE , CPQDPLT , CPTRPLT  , 
CPTRBSC  - optional  - these  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness  (see  Section  3.1  for  list  of  elements).  See  Section  3.1.5 
for  an  explanation  of  the  use  of  these  parameters. 


3.8-28  (6/1/72) 


RIGID  FORMATS 


3.9  DIRECT  FREQUENCY  AND  RANDOM  RESPONSE 

3.9.1  DMAP  Sequence  for  Direct  Frequency  and  Random  Response 

RI^IO  FORMAT  UMAP  LISTING 
SERIES  Ml 

RIGID  FORMAT  8 

N A S T R A N SOLRCE  PROGRAM  CCMP  ILAT  ION 
DMAP-DMAP  INSTROCTICN 
NO. 


1 BEGIN 

NU.8  OIRECT  FREQUENCY  RESPONSE  ANALYSIS  - SERIES  Ml  $ 

2 FILE 

KGGX=  TAP  E / KGG=TAPE/  GOO=SAVE/  GMO=SAVE  1 

i CgpT^) 

GEGM1.GEC M2 ./GPL.EQE XI N.GPDT.CSTM.BGPUT.SIL/V.N.LLSET/  C.N. 
123/ V.N.NCGPOT  $ 

4 SAVE 

LUSET.NOGPDT  $ 

S PORGE 

USET  * GM  « GO*  K AA  »B  AA . HA A , K4AA ,KF S . PSF .OPC . E ST . EC T . P LT  SE TX . PLT PAR . 
GPSETS.ELSET  S/NUGPOT  i 

6 CHKPNT 

GPL  f EOEX I N r GPDT  » CS IM , BGPCT , S I L . USE T, GM , GO. K A A . 0 A 4 . MA A .K4AA. 
KFS  t PSF,  (.PC,  EST, EOT, PLTSETX.PLT PAR.GP SETS. EL  SETS  $ 

7 CUND 

LBL5.N0GPCT  $ 

ti  (GP2 

GE0M2. EUEXIN/ECT  % 

9 CHKPNT 

ECT  $ 

10  PLTSET 

PCDB , EUEX  IN,  ECT/PLTSETX,PLTPAK.GPSETS.ELSETS/V.N.NSI L/  V.N. 

JOMPPLCT  $ 

11  SAVE 

NS  I L , JOMP PLOT  S 

12  PRTMSG 

PLTSETX//  $ 

13  SETVAL 

//V, N,PLTFLG/C,N,l/V,N,PFILE/C.N.O  $ 

14  SAVE 

PLTFLG.PFILE  $ 

15  CUND 

P 1 * J UMPPLOT  $ 

16  (PLOT^) 

PLTPAR,GPSETS,ELSETS,CASECC,BGPOT* EOE X I N . S I L . . /PLO T X i / V.N. 
NSIL/V,N,LOSET/V,N, JOMP P LOT / V . N . PL  TFLG/V. N. PFILE  $ 

17  SAVE 

PFILE  $ 

18  PRTMSG 

PLOT  X 1/ / $ 

19  LABEL 

PI  S 

20  CHKPNT 

PLTPAR.GPSETSfELSETS  $ 

21  C>P3  3) 

GE0M3,EQEXIN,GECM2/, GPTT/C • N , 123/V .N. NOGRAV/C ,N, 123  $ 

22  CHKPNT 

GPTT  $ 

3.9-1  (4/1/73) 


RIGID  FORMATS 


RIGID  FORMAT 
SERIES  Ml 

DMAP  LISTING 

RIGID  FORMAT 

8 

N A S T K A N SOURCE  PROGRAM  COMPILATION 
OMAP-JMAP  INSTRUCT ICN 
NO. 


2jC[A_u) 

.ECT.EPT  .BGPOT.SIL.GPTT, CSTM/EST ,.GEI . ECPT , G PCT / V . N . LLSET/  C.N 
123/V«N»NCSIMP=— l/LtN»0/VtN»NDGENL=— 1/V.N.GENEL  t 

2<*  :>  A VE 

NOS IMPtNOGENLtGENEL  $ 

25  PURGE 

K.AGG.GPS  T.OGPST.MGG.bGG.KANN.KAFF.KAAA.MNN.MFF.MAA.BNN.BF  F.BAA, 
KGGX/NGSIMP/GGPST/GENEL  * 

26  CrIKPNT 

EST  * ECPT tGPCT  » GE  I » K4GG»  GPS  T »MGG . BGG.KGGX.OGPST,  K4NN.K4FF. 
K4AA»MNN#MFF  *MAA»BNN»BFF»BAA  $ 

27  CONO 

L BL 1 » NCS IMP  $ 

28  (^MaV) 

C STM »MPT tECPT  # GPC  T *UIT /KGoX  »K4GG*GPST/V*N«N0GENL/V*N«  N0K4GG  $ 

29  SAVE 

N0K4GG  $ 

30  PJRGE 

K4NN  t K4  F F » K4  AA/NCK4GG  S 

31  CHKPNT 

KGGXtGPST  fK4GGtK4NNfK4FF , K4  AA  S 

32  Qma£) 

CSTM  *MPT , ECPT, GPCT, DIT/MGG t BGG/ V.Y  .WTMASS=  1.0/ V.N.NCMGG/  V.N, 

NUBG  G=-l / Vt  Y tCOUPMASS/V*  YfCPBAR/V«Y«CPROD/Vt  Y*CP0UA01/  V.Y* 
CPUUAD2/ V,Y,CPTRIA1/V, Y,CPTRIA2/V, Y • C PT UB E / V * Y . C PGDP L T / V.Y. 
CPTRPLT/VfYtCPTRBSC  $ 

33  SAVE 

NOMCG  • NOBGG  $ 

34  PURGE 

BNNt  BFF  » BAA/ NOBGG/ MNN  .MFFfMAA/NOMGG  $ 

35  CHKPNT 

MGGtMNN»  MFF, MA A , BGG ♦ BNN , BFF ,6AA  S 

30  CUNO 

LBLltGRDPNT  $ 

37  COND 

EKR0R4.  NOMGG  $ 

38  CuP^T) 

BGPDT,CSTM,ECEXI  K.  MGG/ OGPWG/ V . Y . C*R  C PN  T=- 1 / V . Y.WTMASS  $ 

39  GFP 

OGPWGtt  t $ t//Vt N tCARDNO  S 

40  SAVE 

CARDNO  $ 

41  LABEL 

LBL1  S 

42  EUUIV 

KGGX.KGG/NGGENL  $ 

43  CHKPNT 

KGG  $ 

44  CGND 

LBL 11«  NOGENL  $ 

45  C|maT) 

GE  I # KGGX/KGG/ V » N tLUSET/ V »N  t NOGENL/ V.N.NCSIMP  $ 

46  CHKPNT 

KGG  $ 

3.9-2  (4/1/73) 


DIRECT  FREQUENCY  AND  RANDOM  RESPONSE 


RIGID  FORMAT  UMAP  LISTING 
SERIES  Ml 

RIGID  FORMAT  8 

NASTRAN  SOURCE  PROGRAM  COMPILATION 


DMAP-DM AP  INS 
NO. 

TRUCT ION 

47 

LABEL 

LBL11  S 

48 

P ARAM 

//C.N.MPY/V,  KfNSKIP/CfNt Q/C.N.O  $ 

49 

Gp'O 

CASECC. GE0M4 .EUEXlN.SIL, GPOT/RG.  .USET./V.N. LU  SET  / V . N . MPCF  i=- 1 / 
V . N» MPCF2=-1/V,N,SINGLE=-1/V, N.OMI T=- 1/ V . N. REACT=- 1 / V .N .NSK l P/ 
V.N,  REPEAT/V,N.NCSET=-l/\/,N,NOL/V. N .NCA=-1  S 

50 

SAVE 

MPCF 1, S I NGLE, CM  I T, NOSE T, RE ACT. MPCF 2. NSK IP.REPEAT.NCL.NO A $ 

51 

PURGE 

GM.GMO/MPCFl/GCtCUO/OMIT/KFS.PSF.OPC/SINGLE  1 

52 

EDUIV 

KGG. KNN/MPCF  1/MGG . MNN/M PCF 1 / BGG  . BNN /MPCF  1 / K 4GG . K4N N / P PCF 1 $ 

53 

CHKPNT 

GM.GMD.RG.GO .GOD.KFS. PSF  ,*PCtUSET.KNN.MNN.BNN*K4NN  S 

54 

CGNO 

LBL4  tCENEL  $ 

55 

LUND 

LBL4.NCSIMP  $ 

56 

Cgpsp} 

GPL.GPST  » USE T » SI L/OGPST  * 

57 

OFP 

ObPST,,  , , ,// V.N.CARDNO  $ 

58 

SAVE 

CARONO  $ 

59 

LABEL 

LBL4  $ 

60 

COND 

LBL2.MPCF1  $ 

61 

(mceQ 

USET.RG/GM  S 

62 

CHKPNT 

GM  $ 

63 

(MCE2^) 

USET . GM  t K GG . MGG . BGo  » K40G/KN  N .MNN.BNN. K4NN  S 

64 

CHKPNT 

KNN . MNN  » BNN#  K4NN  $ 

65 

LABEL 

LBL2  $ 

66 

EUUI  V 

KNN. KFF/S  INGLE/MNN.MFF/S INGLE/ BNN. 8FF/SINGL  E /K4NN. K4FF/S I NGL  E $ 

67 

CHKPNT 

KFF,MFF,BFF.K4FF  $ 

68 

COND 

LBL3  « SI NGLE  $ 

69 

CsceQ 

USET .KNN, MNN , BNN.K4NN/KFF.KFS. . MFF .BFF.K4FF  $ 

70 

CHKPNT 

KFS.KFF ,MFFf BFF.K4FF  $ 

71 

LABEL 

LBL3  $ 

3.9-3  (4/1/73) 


RIGID  FORMATS 


K I oi U FORMAT 
SERIES  Ml 

DMAP  LISTING 

RIGIO  FORMAT 

8 

N A S T R A N SOURCE  PROGRAM  COMPILATION 
UMAP-OMAP  INSTRUCT  ICN 
MU. 


72  EOUIV 

KFF » KAA/CMIT/MFF .MAA/UMi T / 6 F F . BA  A/ C MI T / K4FF  * K4AA/CM I T $ 

7 3 CHKPNT 

Km A .MAA.EAA.K4AA  * 

7 <+  CUND 

L BL5  t CM  I T $ 

75  (j>MPP) 

USET  fKFFf  » f / GO  . KAA  .KUO « L 00 • OGO  « « « * « $ 

1 o CHKPNT 

GO  »K  A A $ 

77  CJND 

L 3LM  « NOMCG  $ 

78  (^SM P2^) 

USET .GO .MFF/MAA  $ 

7 9 CHKPNT 

MAA  $ 

80  LABEL 

LBLM  $ 

81  CONO 

LbLB » NOBCG  * 

82  CSjMP2^) 

USET .GU.BFF/BAA  * 

83  CHKPNT 

BAA  S 

84  LABEL 

LBLB  $ 

85  CJNU 

LBL5  t N0K4GG  $ 

do  CshpO 

USET  » GO  t K4FF  /K4A A * 

87  CHKPNT 

K4AA  $ 

88  LABEL 

LBL5  $ 

89  (jJPD^) 

DYNAMICS f GPL »SIL , USET /GPLU*  S I L D. CS E TU . T F POOL . DL T . PS OL . FRL . . . . 
EQDYN/V.N.LUSET/ V , N , LUSE TO/ V , N . NGT FL/ V . N . NC D LT / V . N . NOPSDL /V,N. 
NUFRL/ V » N » NONLFT  / V ? INI  * NGTRL/  V » N * NCE  ED/  C • N . 123/V.N.N0UE  S 

90  SAVE 

LUSETD.NOUE.  NODLT  » NUF  KL  .NOPSDL  $ 

91  EuUIV 

GOtGOU/NUUE/ GM  * GMD/NOUE  S 

92  CHKPNT 

USETD,EQDYNf  TFPCCL .DLT . F RL , CUD. GMD .SI LC. PSDL • GPLD  $ 

93  PARAM 

//C.  NtADD/Vt  NfNEVEK/CtNf 1/C.N.O  $ 

94  PARAM 

//Ct  NtMPY/Vt N, REPEAT F/C.N.- 1/C. N .1  S 

95CTmG^) 

MAT  P OOL  tbGPUT .EQEXIN.CST  M/ BCPOOL /V • N. NOKBFL/ V .N.NCABFL/  V.N. 
MF  AC  T $ 

96  SAVE 

MFACT, NOKBFL. N0A8FL  $ 

3.9-4  (4/1/73) 


DIRECT  FREQUENCY  AND  RANDOM  RESPONSE 


RIGID  FORMAT  DMAP  LISTING 
SERIES  Ml 

RIGID  FORMAT  8 

NASTRAN  SOURCE  PROGRAM  COMPILATION 
DMAP-DMAP  INSTRUCT IGN 


NO  • 

97 

PARAM 

//Ct Nt AND/V, N,NOFL/V, N,NGA8FL/V, N. NOKBFL  $ 

98 

PURGE 

KBFL /NOKBFL/  ABFL/NUA3FL  $ 

99 

COND 

LBLF  L3 » NCFL  $ 

100 

(mtrxTn)) 

.BOPGULt  EwDYNt , / Ab FL , K BF L , / V , N . LUS E TD/ V . N . NO ABF L / V • N . NGK BFL / C . 

Nf0  $ 

101 

5AVE 

NOABFL.NCKBFL  $ 

102 

LABEL 

LBLFL3  $ 

103 

CHKPNT 

ABFLtKBFL  $ 

104  JUMP  LBL13  $ 

L6L13  $ 

OUDVClfOUCVC2tXYPLTFA, UPPC1 • CUPC 1 • CUP VC U OESC 1 • CEFC 1 . CPPC2 ♦ 
0UPC2tUUPVC2.0ESC2fGEFC2 .XYPLTF. PSCF. AUTO.XYPLTR*  K2PP.M2PP, 
B2PP  f K2DU » M2CCt B2DD/NEVE R $ 

CASECCt P SDL/ CASE XX/C,NtFREC/V.N.PFPEATF/V.N.NGLCCP  S 
REPEATFt  NCLOCP  $ 

CASEXX  $ 

CASEXXt MATPOCL,EUDYNf • TF POC L/ K2DPP • P2 CP P • 82 P P/ V, N, LL S ET D/ V . N« 
NUK2  DPP/VtNt  N0M2DPP/V#Nf  N0B2PP  $ 

N0K2DPP  t NCM2DPP»NU82PP  $ 

//C, N, AND/ V, N,NCM2PP/V,N  fNC ABEL/ V. N.NCM2CPP  $ 

//Ct  NtAND/Vf  NfNGK2PP/VfN  » NOFL  /V*N,NCK2DPP  I 
K2DP  P» K2 XPP/ NOKBFL/  M2DP P.M2PP/NOABFL  S 
LBLFLlf NOKBFL  $ 

KBFLf K2XPP/NCK2DPP  S 
LBLF  Lit  NCK2DPP  $ 

KBFL tK2DPP/K2XPP  $ 

LBLF  LI  $ 

K2XPP.K2PP/NCABFL  % 


105 

LABEL 

106 

PURGE 

107 

(Jase^) 

108 

SAVE 

109 

CHKPNT 

110 

(mtkxFn 

111 

oAVE 

112 

PARAM 

113 

PARAM 

1 14 

EQUIV 

115 

COND 

116 

EQUIV 

117 

CUNO 

118 

ADD 

119 

LABEL 

120 

EQUIV 

c 


Top  of  DMAP  Loop 


3.9-5  (4/1/73) 


RIGID  FORMATS 


R1GIO  FORMAT 
SERIES  Mi 

DMAP  LISTING 

RIGID  FORMAT 

8 

IM  A S T K A N SOURCE  PROGRAM  COMPILATION 
OMAP-DMAP  INSTRUCT ICN 
NO. 


121  CUNO 

LdLF  L2,  NUAbF  L t 

122  ADD 

A6FL ,K2XPP/K2PP/C,N, (-1.0,0.01  t 

123  TRNSP 

AbFL/ABFLT  $ 

124  ADD 

AdFL  I«M2DFP/P2PP/V»'M»MFACr  $ 

125  LAbEL 

L8LFL2  $ 

12b  PARAM 

//C,N,AND/V,N,BDEbA/V,N,NGUE/V.N,NC82PP  $ 

127  PARAM 

//C, N,ANU/V,N,KDEK2/V,N,NCGENL/V.N.NJSIMP  $ 

128  PARAM 

//C.  N,AN0/V,N,MDE*A/V,N,»^CUE/V.N.NCM2PP  i 

129  PURGE 

K2lX)/NOK2PP/H20D/NGM2PP/b2DC/NOB2PP  i 

130  EOUIV 

MzPP ,M2DC/N0A/B2PP,b20G/NUA/K.2PP .K. 2CD/NQA/M A A , HOO/P OE PA/B AA, 
BOO/BDtBA  $ 

131  CHKPNT 

K2PP  ,M2PP,B2PP,K20D,M2UO,B2Gt.aDC.POO  $ 

132  COND 

LbL 1 8 ,NQGPOT  i 

133  <^WACf) 

USETO.GM.GU.KAA.BAA.MAA, KA A A, K2P P. P2P P . B2PP/ KDO . BCC . MOD ,GMD. 
GUO,  K2DD  ,M20C,B2Dl)/C,N,FPEUHESP/C.  N.O  ISP/ C,i^, DIRECT /C.Y.G=0.0/ 
C,N, 0.0/ C,N, O.O/V.N, NUK.2PP/ V,N«NCM2PP/V«N.N0B2PP/  V.N.MPCF1/ 

V,N, SINULE/V.N.CMI T/ V , N, NUUE/ V. N .NCKAGG/ V ,N . NOBGG/ V , N .K0EK2/C . 
N»  — 1 t 

134  LAbEL 

LbL 1 B $ 

135  EOUiV 

B20D,bUD/NUBGG/  M200 . MOD/NGS I MP / K200 , K0C/K0EK2  S 

136  CHKPNT 

KOO, BCO.MCC, GMO.GGD  i 

137  COND 

ERR0R1, NUFRL  t 

138  CONO 

ERRU  K2 , NUCLT  $ 

139  (TrRD^) 

CASEXX,USETD,ULT,FKL,bMO,GCO,KDC.BCD,MDU. .CIT/UDVF.PSF, PDF.PPF/ 
C,N, 0 ISP /C.N, DIRECT/ V , N , LU SETD/ V . N .MPCF1/V, N, SINGLE /V.N.CMI T/ 

V , N, NGNCUP/ V ,N»FRUSET/C,Y, OECUMUPT  * L i 

140  EgUI  V 

PPF, POF/NGSET  $ 

141  CHKPNT 

PSF, PPF.UDVF ,PDF  $ 

142  (j/OfQ 

CASEXX.EUCYN.USETO.UOVF, PPF ,X YCD B . /OUDVC 1 . /C . N , FRE CRE SP/C ,N , 
0IRECT/V,N,NCS0RT2/V,N,NC0/V,N, NOP /C. N , 0 $ 

3.9-6  (4/1/73) 


DIRECT  FREQUENCY  AND  RANDOM  RESPONSE 

RIGID  FORMAT 
SERIES  Ml 

DM AP  LISTING 

RIGID  FORMAT 

8 

nastran  source  program  compilation 

DMAP-OMAP  INSTRUCTION 
NO. 


143  SAVE 

N00»  NOP  » NCSURT2  $ 

144  COND 

LBL1 5.N00  $ 

14b  CUND 

LBL15A.N0S0RT2  * 

146  CHKPNT 

0UDVC1  $ 

147  Q>°'r-D 

OUOVCl, . . . ,/0UCVC2. . t . . i 

148  UFP 

0U0VC2. . . ..//V.N.CARONJ  $ 

149  SAVE 

CARDNO  $ 

150  CHKPNT 

0UUVC2  i 

151  (XTTRAN) 

XYCDB.0U0VC2,. , , /XYP LTF A /C , N , FREO/ C *N. CSET/ V . N. PF I L E/ V . N. 
CARDNO  $ 

1 52  SAVE 

PF 1 L E »C ARDNU  S 

153  (XYPLOT) 

XYPLTFA//  $ 

154  JUMP 

LBL15  $ 

155  LABEL 

LBL15A  $ 

156  UFP 

OUOVCl, .« f.//V,N. CARDNO  $ 

157  SAVE 

CARDNO  $ 

15B  LABEL 

LBL15  * 

159  COND 

LBL16.N0P  $ 

160  EQUIV 

UDVF .UPVC/NOA  $ 

161  COND 

LBL1 9, NO A $ 

162  ^SOfTP) 

USETO»,UDVF» , ,GOD,GMD,PSF,KFS../UPVC. .OPC/C . N . l/C . N , 0 YNAM ICS  * 

163  LABEL 

LBL19  t 

164  CHKPNT 

UPVC.QPC  $ 

165  (JpRlT) 

CASEXX,CSTM,MPT,OIT,EQDYN,SILO. , . . PPF . OPC, UP VC , EST , X YCD8/0PPC  l . 
OOPCl.OUPVCl ,0ESC1,0EFC1,/C,N, FREORESP/ V * N, N0S0RT2  % 

166  SAVE 

N0S0RT2  $ 

167  COND 

LBL17.NOSCRT2  * 

3.9-7  (4/1/73) 


RIGID  FORMATS 


RIGID  FORMAT 
SERIES  Ml 

□MAP  LISTING 

RIGID  FURMAT 

8 

NASTKAN  SOURCE  PROGRAM  CCMPILATICN 
DMAP-OMAP  INSTRUCTION 
NO. 


168  (j>0 R3J) 

UPPC  1 .OuPCJL,CUPVCi.,UESCT.  ,0EFC1.  /0PPC2  .0UPC2 . CUPVC2 . 0E SC2 . 
OEFC  2 > $ 

169  CHKPNT 

UPPC2,UUPC2, CUPVC2tUESC2.0EFC2  $ 

170  UFP 

0PPC2tU(JPC2»CUPVC2tUEFC2fUESC2«//VtNtCARDNC  $ 

1 7 1 SAVE 

CARUNU  $ 

1 72  (XyTKAN) 

XYCOa,OPPC2,OUPC2,UUPVC2 ,UESC2.0EFC2/XYPLTF/C.N.FREC/C. N. PSET/ 
V,N, PFI LE/V, N.CAKONU  $ 

173  SAVE 

PF 1L  E »C ARCNU  $ 

174  aYPLUT 

XYPLTF//  $ 

175  CUND 

L BL  1 6 » NO  P SUL  $ 

1 7 o (rXnUGm) 

XYCDB*DIT  fPSCLt  0UPVC2  *uPFC2tCQPC2*CESC2*0EFC2«CASEXX/PSDF»AUTG/ 
V t N » NORD  $ 

177  SAVE 

NURD  $ 

178  CHKPNT 

PSDF.AUTO  $ 

179  CUND 

LBL16,N0KU  $ 

180  (XVTRAN) 

XYCDB#PSDFfAUTC# , , /X YPLT R/C , N • R ANO/C . N , PS ET / V . N, PF  I L E / V.N. 

CARUNO  % 

181  SAVE 

PF I L E » C A RDNO  $ 

182  (TyPLOT) 

XYPLTR//  $ 

183  JUMP 

LBL16  $ 

184  LABEL 

LBL17  $ 

185  OF  P 

UUPVCltUPFCl tCCPCl. UfcFCl .UESC1 »//V»N» C ARONO  $ 

186  SAVE 

CARUNO  % 

187  LABEL 

LBL16  * 

188  COND 

F I NI  S *R E PEAT  F $ 

189  KEPT 

LBL13  1 100  $ s' X 

190  JUMP 

, C '■“p  j 

191  JUMP 

FINIS  $ 
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RIGID  FORMAT  UMAP  LISTING 
SERIES  Ml 

RIGID  FORMAT  8 

NASTRAN  SOURCE  PROGRAM  COMPILATION 
OMAP-JMAP  INSTRUCTION 


NLi. 

192 

LABEL 

EKKUR3  S 

193 

PRTPARM 

//C, N,-3/C,N,DIRFRRD 

$ 

194 

LABEL 

ERRUR2  $ 

19b 

PRTPARM 

//C, N.-2/C.N .OIRFRKD 

s 

196 

LABEL 

ERROR  1 t 

197 

PRTPARM 

//C*N«— 1/C*N«DIRFRRD 

% 

198 

LABEL 

ERR0R4  * 

199 

PRTPARM 

//C,N,-4/C,N,0IRFRRD 

$ 

200 

LABEL 

FINIS  t 

201 

END 

$ 
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3.9.2  Description  of  DMAP  Operations  for  Direct  Frequency  and  Random  Response 

3.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations, 
and  tables  for  relating  internal  and  external  grid  point  numbers. 

7.  Go  to  DMAP  No.  88  if  only  Direct  Matrix  Input. 

8.  GP2  generates  Element  Connection  Table  with  internal  indices. 

10.  PLTSET  transforms  user  input  into  a form  used  to  drive  structure  plotter. 

12.  PRTMSG  prints  error  messages  associated  with  structure  plotter. 

15.  Go  to  DMAP  No.  19  if  no  undeformed  structure  plot  request. 

16.  PL0T  generates  all  requested  undeformed  structure  plots. 

18.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

21.  GP3  generates  Grid  Point  Temperature  Table. 

23.  TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

27.  Go  to  DMAP  No.  41  if  there  are  no  structural  elements. 

x 4 

28.  SMA1  generates  stiffness  matrix  [K  ],  structural  damping  matrix  [K  ] and  Grid  Point 

Singularity  Table.  ^9  99 

32.  SMA2  generates  mass  matrix  [M^]  and  viscous  damping  matrix  [B^]. 

36.  Go  to  DMAP  No.  41  if  no  weight  and  balance  request. 

37.  Go  to  DMAP  No.  198  and  print  error  message  if  no  mass  matrix  exists. 

38.  GPWG  generates  weight  and  balance  information. 

39.  0FP  formats  weight  and  balance  information  and  places  it  on  the  system  output  file  for 
printing. 

42.  Equivalence  [Kx  ] to  [K  ] if  no  general  elements. 

99  99 

44.  Go  to  DMAP  No.  47  if  no  general  elements. 

45.  SMA3  adds  general  elements  to  [Kx  ] to  obtain  stiffness  matrix  [K  ]. 

* 99  99 

49.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET)  and  forms  multi- 
point constraint  equations  [Rg]{u^}  = 0. 

52.  Equivalence  [Kgg]  to  [KnnL  [Mgg]  to  [MnnL  [Bgg]  to  [Bnn]  and  [Kgg]  to  [K^n]  if  no  multi- 
point  constraints. 

54.  Go  to  DMAP  No.  59  if  general  elements  present. 

55.  Go  to  DMAP  No.  59  if  no  structural  elements. 

56.  GPSP  determines  if  possible  grid  point  singularities  remain. 

57.  0FP  formats  the  table  of  possible  grid  point  singularities  and  places  it  on  the  system  output 
file  for  printing. 

60.  Go  to  DMAP  No.  65  if  MCE1  and  MCE2  have  already  been  executed  for  current  set  of  multi- 
point constraints. 
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61. 


MCE1  partitions  multipoint  constraint  equations  [R  ] = 

constraint  transformation  matrix  [Gm]  = -[Rm]  C^n3 - 


[R  ! RJ  and  solves  for 
*-  m 1 n 


63.  MCE2  partitions  stiffness,  mass  and  damping  matrices 


V 


K | K 
nn  ^ nm 

K , K 
mn  I mm 


B I B 
nn  ^ nm 

B i B 
mn  mm 


[%]  = 


and  [Kgg]  = 


M I M 
nn  | nm 

Mmn  I 
mn  mm 


K*  I Kl 

nn  | nm 
~T  i 4 

C | Kli  J 


and  performs  matrix  reductions 

[K„„]  . [KJ  ♦ [6X„]  * * [<][K_]tV. 

[«„„]  ■ * C^CMmn]  * [M;n][GJ  * [S^DUtV- 

B„„]  - 

* [sjKKi,]  ♦ [Kjn]T[6„]  ♦ [sJlcOCV- 


66.  Equivalence  [Knn]  to  ] , [Mnn]  to  [Mff] . [Bnn]  to  [Bff ] and  [K^n]  to  if 

point  constraints. 

68.  Go  to  DMAP  No.  71  if  no  single-point  constraints. 

69.  SCE 1 partitions  out  single-point  constraints 


Kff  Kfs 

Mff  ^ Mfs 

t-SJ  = 

--h- 

> 1 KSSJ 

[Mnn]  = 

Msf  | Mss 

II 

1 — 1 
c 
e 

CD 
1 — l 

Bsf  | Bss 

and  [Kpp]  = 

K4  1 K4 
Kff  ! 1 Vs 

~4  I”  T~ 

_Ksf  I KssJ 

72.  Equivalence  [Kff]  to  [Kaa] , [Mff]  to  [Mga],  [Bff]  to  [Bga]  and  [K4f]  to  [K^]  if 
coordinates . 

74.  Go  to  DMAP  No.  88  if  no  omitted  coordinates. 


multipoint 


no  single- 


no  omitted 
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75.  SMP1  partitions  constrained  stiffness  matrix 


[Kff]  ■ 


Kaa  1 K.o 

— H — 


oa 


oo 


solves  for  transformation  matrix  [G  ] = [Koa] 

and  performs  matrix  reduction 

[kL]  = [Kaa]  + [KaJ[Gj 


aa 


aoJ 


77.  Go  to  DMAP  No.  80  if  no  mass  matrix. 

78.  SMP2  partitions  constrained  mass  matrix 


[Mff]  - 


Maa  I Mao 
- + - 
Moa  I Moo 


and  performs  matrix  reduction 
J 


[M1  ] = [M  ] + [M  1[G  ] + [M  G 1T  + [GT1[M  ][G  ] 
L aaJ  L aaJ  L aoJL  oJ  L ao  oJ  L oJL  ooJL  oJ 


81.  Go  to  DMAP  No.  84  if  no  viscous  damping  matrix. 

82.  SMP2  partitions  constrained  viscous  damping  matrix 


[Bff]  = 


B B 
aa  1 ao 


B B 
oa  1 oo 


and  performs  matrix  reduction 


[Bij  = [B„]  + [Ban][Gn]  + [BanGjT  + [Gj][B00][G0] 


"aaJ  L"aaJ  L‘'aoJ'-  oj  u"ao''o 

85.  Go  to  DMAP  No.  88  if  no  structural  damping  matrix. 

86.  SMP2  partitions  constrained  structural  damping  matrix 


aa 

A 


ao 

^4 


Koa  1 Koo 


and  performs  matrix  reduction 


lO  • ^aal  * »a„KGoJ  * »a»G(>]T  * 

89.  DPD  generates  flags  defining  members  of  various  displacement  sets  used  in  dynamic  analysis 
(USETD),  tables  relating  internal  and  external  grid  point  numbers,  including  extra  points 
introduced  for  dynamic  analysis,  and  prepares  Transfer  Function  Pool,  Dynamics  Load  Table, 
Power  Spectral  Density  List  and  Frequency  Response  List. 

91.  Equivalence  [GQ]  to  [G^]  and  [Gm]  to  [G^]  if  no  extra  points  introduced  for  dynamic  analysis. 
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95.  BMG  generates  DMIG  card  images  describing  the  interconnection  of  the  fluid  and  the  structure. 
99.  Go  to  DMAP  No.  102  if  no  fluid  structure  interface  is  defined. 

100.  MTRXIN  generates  fluid  boundary  matrices  [Ab  and  [Kb  if  a fluid  structure  interface 
is  defined.  The  matrix  [Kb  is  generated  only  for  a nonzero  gravity  in  the  fluid. 

104.  Go  to  next  DMAP  instruction  if  cold  start  or  modified  restart.  LBL13  will  be  altered  by  the 

Executive  System  to  the  proper  location  inside  the  loop  for  unmodified  starts  within  the 
loop. 

105.  Beginning  of  loop  for  additional  sets  of  direct  input  matrices. 

107.  CASE  extracts  user  requests  from  CASECC  for  current  loop. 

110.  MTRXIN  selects  the  direct  input  matrices  for  the  current  loop,  [Kpp],  [Mpp]  and  [Bpp]- 

114.  Equivalence  [Kpp]  to  [Kp£]  if  no  [«<bjf^]  and  [M2p]  to  [Mpp]  if  no  [A^^]. 

115.  Go  to  DMAP  No.  112  if  no  [Kb  f^]. 

.116.  Equivalence  [«<bjf£]  to  [K2*]  if  no  [Kpp] . 

117.  Go  to  DMAP  No.  112  if  no  [Kpp]. 

118.  ADD  assembles  matrix  [K2*]  = [K,  f J + [K2^]. 

ppJ  L b,fjr  L ppJ 

120.  Equivalence  [K2*]  to  [K2  ] if  no  [A.  n 1. 

M L ppJ  L ppJ  L b,f£ 

121.  Go  to  DMAP  No.  118  if  no  [Ab  ^]. 

122.  ADD  subtracts  [A,  - ] from  [K2*]  to  obtain  [K2  ]. 

b ,f£  L ppJ  L ppJ 

123.  Transpose  [Ab  to  obtain  [Ab  ^]T. 

124.  ADD  assembles  input  matrix  [M2p]  = MFACT  [Ab  + [Mpp]. 

130.  Equivalence  [M2p]  to  [M2d],  [Bpp]  to  [Bd(J]  and  [Kpp]  to  [K2d]  if  no  constraints  applied, 

[MQa]  t0  ^dd^  1 ^ n0  direct  inPut  mass  matrices  and  no  extra  points  and  [Baa ] to  [Bdcj]  if 

no  direct  input  damping  matrices  and  no  extra  points. 

132.  Go  to  DMAP  No.  134  if  only  extra  points  defined. 

133.  GKAD  assembles  stiffness,  mass,  and  damping  matrices  for  use  in  Direct  Frequency  Response 

tKdd^  = + i9)CKdd^  + tKdd-J  + i^Kdd^’ 

O'd,]]  = ["Jd]  * [«ddl  and 

»dd]  ■ * [1$,]. 

Direct  input  matrices  may  be  complex. 
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2 2 
135.  Equivalence  [Kdd]  to  [Kdd]  if  all  stiffness  is  Direct  Matrix  Input,  [Mdd]  to  [Md(j]  if  all 

p 

mass  is  Direct  Matrix  Input  and  [Bdd]  to  [Bdd]  if  all  damping  is  Direct  Matrix  Input. 


137.  Go  to  DMAP  No.  196  and  print  error  message  if  no  Frequency  Response  List. 

138.  Go  to  DMAP  No.  194  and  print  error  message  if  no  Dynamics  Load  Table. 

139.  FRRD  forms  the  dynamic  load  vectors  (Pd)  and  solves  for  the  displacements  using  the  follow- 


140  Equivalence  {Pp}  to  { Pd>  if  no  constraints  applied. 

142.  VDR  prepares  displacements,  sorted  by  frequency,  for  output  using  only  the  independent 
degrees  of  freedom. 

144.  Go  to  DMAP  No.  158  if  no  output  request  for  the  independent  degrees  of  freedom. 

145.  Go  to  DMAP  No.  155  if  no  output  request  for  independent  displacements  sorted  by  point 
number. 

147.  SDR3  sorts  the  independent  displacements  by  point  number. 

148.  0FP  formats  the  requested  independent  displacements  sorted  by  point  number  and  places  them 
on  the  system  output  file  for  printing. 

151.  XYTRAN  prepares  the  input  for  X-Y  plotting  of  the  independent  displacements  vs.  frequency. 

153.  XYPL0T  prepares  the  requested  X-Y  plots  of  the  independent  displacements  vs.  frequency. 

156.  0FP  formats  the  requested  independent  displacements  sorted  by  frequency  and  places  them  on 
the  system  output  file  for  printing 

159.  Go  to  DMAP  No.  187  if  no  output  request  involving  dependent  degrees  of  freedom  or  forces  and 


ing  equation 


stresses. 


160.  Equivalence  {ud>  to  {up}  if  no  constraints  applied. 

161.  Go  to  DMAP  No.  163  if  no  constraints  applied. 

162.  SDR1  recovers  dependent  components  of  displacements 


and  recovers  single-point  forces  of  constraint  {q$}  = -{P$}  + [kJ$]{u^}. 
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165.  SDR2  calculates  element  forces  and  stresses  (0EFC1,  0ESC1 ) and  prepares  load  vectors,  dis- 
placement vectors  and  single-point  forces  of  constraint  for  output  (0PPC1 , 0UPVC1 , 0QPC1 ) - 
all  sorted  by  frequency. 

167.  Go  to  DMAP  No.  184  if  no  output  requests  sorted  by  point  number  or  element  number. 

168.  SDR3  prepares  requested  output  sorted  by  point  number  or  element  number. 

170.  0FP  formats  the  requested  output  sorted  by  point  number  or  element  number  and  places  it  on 
the  system  output  file  for  printing. 

172.  XYTRAN  prepares  the  input  for  requested  X-Y  plots. 

174.  XYPL0T  prepares  the  requested  X-Y  plots  of  displacements,  forces,  stresses,  loads  or  single- 

point forces  of  constraint  vs.  frequency. 

175.  Go  to  DMAP  No.  187  if  no  Power  Spectral  Density  List. 

176.  RAND0M  calculates  power  spectral  density  functions  and  autocorrelation  functions  using  the 
previously  calculated  frequency  response. 

179.  Go  to  DMAP  No.  187  if  no  RAND0M  calculations  requested. 

180.  XYTRAN  prepares  the  input  for  requested  X-Y  plots  of  the  RAND0M  output. 

182.  XYPL0T  prepares  the  requested  X-Y  plots  of  autocorrelation  functions  and  power  spectral 

density  functions. 

183.  Go  to  DMAP  No.  187  if  no  frequency  response  output  requests  sorted  by  frequency. 

185.  0FP  formats  frequency  response  output  requests  sorted  by  frequency  and  places  them  on  the 
system  output  file  for  printing. 

188.  Go  to  DMAP  No.  200  if  no  additional  sets  of  direct  input  matrices  need  to  be  processed. 

189.  Go  to  DMAP  No.  105  if  additional  sets  of  direct  input  matrices  need  to  be  processed. 

190.  Go  to  DMAP  No.  192  and  print  error  message  if  more  than  100  loops. 

191.  Go  to  DMAP  No.  200  and  make  normal  exit. 

193.  DIRECT  FREQUENCY  AND  RAND0M  RESP0NSE  ERR0R  MESSAGE  N0.  3 - ATTEMPT  T0  EXECUTE  M0RE  THAN 
100  L00PS. 

195.  DIRECT  FREQUENCY  AND  RAND0M  RESP0NSE  ERR0R  MESSAGE  N0.  2 - DYNAMIC  L0ADS  TABLE  REQUIRED 
F0R  FREQUENCY  RESP0NSE  CALCULATI0NS. 

197.  DIRECT  FREQUENCY  AND  RAND0M  RESP0NSE  ERR0R  MESSAGE  N0.  1 - FREQUENCY  RESP0NSE  LIST  REQUIRED 
F0R  FREQUENCY  RESP0NSE  CALCULATI0NS. 

199.  DIRECT  FREQUENCY  AND  RAND0M  RESP0NSE  ERR0R  MESSAGE  N0.  4 - MASS  MATRIX  REQUIRED  F0R  WEIGHT 
AND  BALANCE  CALCULATI0NS . 
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3.9.3  Restart  Tables  for  Direct  Frequency  and  Random  Response 
3.9.3. 1 Bit  Positions  for  Card  Name  Restart  Table 


Card  Name  Bit  Pos. 


ADUM1  I 
ADUM2  1 
ADUM3  I 
ADUM4  1 
ADUM5  I 
ADUM6  l 
ADUM7  1 
ADUM8  l 
ADUM9  l 
AXIC  I 
AX  I F l 
COAMP  1 1 
CDAMP2  L 
CDAMP3  I 
C0AMP4  1 
CELAS1  1 
CELAS2  1 
CELAS3  1 
CELAS4  L 
CMASS1  l 
CMASS2  1 
CMASS3  1 
CMASS4  1 
CORD1C  l 
CORD1R  1 
CORDIS  I 
CURD2C  l 
CORD2R  l 
C0R02S  L 
FREEPT  I 
GRDSET  i 
GRID  1 
GRIDB  l 
POINTAX  I 
PRESPT  1 
RINGAX  I 
KINGFL  I 
SECTAX  I 
SEUGP  1 
SPOINT  I 
BAROR  2 
CBAR  2 
CCCNEAX  2 
CDUM1  2 
C0UM2  2 
CDUM3  2 
CDUM4  2 
CDUM5  2 
C0UM6  2 
COUM7  2 
CDUM8  2 
CDUM9  2 
CFLU102  2 
CFLUID3  2 
CFLUID4  2 
CHEXA1  2 
CHEXA2  2 


Card  Name  Bit  Pos. 


CONRUQ  2 
CQOMEM  2 
CQOMEMi  2 
CQ0MEM2  2 
CUUMEM3  2 
CgDPLT  2 
CUUAD1  2 
CQUA02  2 
CROO  2 
CSHEAR  2 
CTETRA  2 
CTORORG  2 
CTRAPRG  2 
CTRBSC  2 
CTRIA1  2 
CTRIA2  2 
CTRIARG  2 
CTRMEM  2 
CTRPLT  2 
C TUBE  2 
CTWIST  2 
CWEOGE  2 
PBAR  3 
PCONEAX  3 
POUM1  3 
PDUM2  3 
PDUM3  3 
PDUM4  3 
PDUM5  3 
PDUMb  3 
PDUM7  3 
PDUMB  3 
PDUM9  3 
POOMEM  3 
PQDMEM1  3 
PUDMEM2  3 
P0DMEM3  3 
PUDPLT  3 
PUUAD1  3 
PUUA02  3 
PROD  3 
PSHEAR  3 
PTORDRG  3 
PTRBSC  3 
PTRIA1  3 
PTRIA2  3 
PTRMEM  3 
PTRPLT  3 
PTUBE  3 
PTHIST  3 
GENEL  4 
CONMi  5 
C0NM2  5 
FSLIST  5 
PELAS  6 
PMASS  7 
MAT  1 8 


Card  Name 

Bit  Pos 

MAT2 

8 

MAT  3 

8 

MATTI 

8 

MATT2 

8 

MATT3 

8 

TABLEMI 

8 

TA8LtM2 

8 

TABLEM3 

8 

TABLEM4 

8 

TEMPMT  $ 

8 

TEMPMX  $ 

8 

AX  I S YM  $ 

9 

MPC 

9 

MPCADD 

9 

M PC  AX 

9 

MPC  $ 

9 

SPC 

10 

SPC1 

10 

SPC ADD 

10 

SPC  AX 

10 

SPC* 

10 

ASET 

11 

A SET  I 

11 

OMIT 

11 

UMIT1 

11 

UMITAX 

11 

PARAM 

12 

SUPAX 

12 

SUPORT 

12 

TEMP 

13 

TEMPAX 

13 

TEMPO 

13 

TEMPP1 

13 

TEMPP2 

13 

TEMPP3 

13 

TEMPRB 

13 

T MASS 

14 

GRDPNT 

15 

PLOTEL 

16 

PLOTS 

18 

POUTS 

19 

XYOUTS 

20 

AOUTS 

21 

LOOPS 

22 

LOOPIS 

23 

COUPMASS 

24 

CPBAR 

24 

CPGDPLT 

24 

CPUUADI 

24 

C P0UAD2 

24 

CPRUD 

24 

CPTRBSC 

24 

CPTRI Ai 

24 

CPTRI A2 

24 

CPTRPLT 

24 

C PTUBE 

24 

NOLOOPS 

25 
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Card  Name 

Bit  1 

RANDOM  $ 

26 

AXYOUT  $ 

27 

BDYllST 

52 

FLSYM 

52 

RANDPS 

55 

KANUT1 

55 

RANDT  2 

55 

TABRND1 

54 

T ABRND2 

54 

TABRND3 

54 

TABRND4 

54 

G 

56 

fcPQlNT 

57 

SEQEP 

57 

IF 

57 

CVISC 

58 

PDAMP 

59 

PVISC 

59 

62P  PS 

60 

DM  I AX 

60 

DM  I G 

60 

K2PP$ 

60 

M2PPS 

60 

TFS 

60 

DAREA 

61 

DELAY 

61 

DLUAD 

61 

DPHASE 

61 

FREQ 

61 

FREQ1 

61 

FREQ2 

61 

RLOAD1 

61 

RLOAD2 

61 

TABLED1 

61 

TABLED2 

61 

TABLED3 

61 

TABLED4 

61 

deccmupt 

62 

DLOADS 

62 

FREQS 

62 
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3. 9. 3. 2 Bit  Positions  for  File  Name  Restart  Table 


File  Name  Bit  Pos. 


3GPDT 

94 

CST^ 

EQfXIN 

94 

GPDT 

94 

GPL 

94 

SIL 

94 

ECT 

95 

GPTT 

96 

EC  PT 

97 

^ST 

97 

G5I 

97 

GPCT 

97 

G P ST 

98 

K4GG 

98 

KGG  X 

98 

BGG 

99 

MGG 

99 

KGG 

100 

RG 

101 

USET 

101 

YS 

101 

OGP  ST 

102 

GM 

103 

BNN 

104 

K4NN 

104 

KNN 

104 

MNN 

104 

B^F 

105 

K4FF 

105 

KFF 

105 

KFS 

105 

MFF 

105 

GO 

106 

KAA 

10b 

DLT 

107 

EQDYN 

107 

FRL 

107 

GPLD 

107 

P SDL 

107 

SILO 

107 

Tp  POOL 

107 

USETD 

107 

CASEXX 

108 

B2PP 

109 

K2PP 

109 

M2PP 

109 

File  Name  Bit  Pos. 


R2D0 

110 

BDD 

110 

GMD 

1 10 

GOD 

110 

K2  DO 

110 

KOD 

no 

^2DD 

no 

MOD 

no 

PDF 

in 

PPF 

in 

PSF 

in 

UDVF 

in 

ounvc  i 

1 12 

0UDVC2 

1 13 

QPC 

114 

UPVC 

114 

0EFC1 

115 

GESC1 

1 15 

0PPC1 

115 

OOPCl 

115 

0UPVC1 

115 

0EFC2 

116 

0ESC2 

116 

0PPC2 

1 16 

□ QPC2 

116 

TUP  VC  2 

1 16 

AUTO 

117 

p SDr 

117 

BDPOOL 

118 

ABF  L 

119 

KBFL 

1 19 

ELSETS 

120 

GPSFTS 

120 

° L TP  AR 

120 

PLTSETX 

120 

MAA 

121 

BAA 

122 

K4AA 

123 

DIRECT  FREQUENCY  AND  RANDOM  RESPONSE 


3.9. 3. 3 Card  Name  Restart  Table 
DMAP  Bit  Position 

Inst.  1 10  20  30  40  50  60 


BEGIN 
FI  LF 
GD  I 
SAVE 
P'JRGE 
CHKPNT 
CGNP 
G°2 

CHKPNT 

PL  T SF  T 

SAVE 

PR T MSG 

SETVAl. 

SAVE 

COND 

PLOT 

SAVE 

PRTMSG 

L A B ~ L 

CHKPNT 

GP  3 

CHKPNT 

TA 1 f 

SAVE 

PURGE 

CHK  PNT 

COND 

SMM 

S A Vc 

PURGE 

CHKPNT 

S 3 A 2 

S A V “ 

PUP  Gc 

CHKPNT 

COND 

COND 

GPWG 

OFo 

SAVE 

LABEL 

FTJ  IV 

CHKPNT 

COND 

SMA  3 

CHKPNT 

LABEL 

PARAM 

GP4 

SAVE 

PURGE 

EQU  IV 

CHKPNT 

COND 

COND 

G°SP 

OFP 


1234:>  S769J 
12 34 56789 C 


L 2 3 4 5 6 8901 
01123436  890 


234 

1234 


1 

1 

1 

1 

l 

12  45 
12  *+  5 


6 

6 


8 

8 

8 

8 

3 

8 

8 

8 

8 

8 

8 


1 

1 

1234567 
1234567 
12345^7 
1234567 
123  5o7P 
123  6 3 

123  6 8 

123  6 8 

123  6 8 

123  5 78 
123  5 73 
123  5 78 
123  5 78 
123  5 78 


123 

123 

123 

123 

123 

1234 

1234 

1234 

1234 

1234 

1234 

1 

1 

1 

1 


78 

73 

78 

78 

78 

8 

8 

8 

8 

8 

8 


901 

90 

90 

90 


123456789 
1234567890  1 
123  680 

123  6 890 

123  6 890 

123  6 890 


3 

3 

3 

3 

3 

3 

345 


4 

4 

4 

4 

4 5 
45 
45 
45 
45 
45 


4 

4 


4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


4 

4 


v 


2 <+56  78  9012 
? 456789012 


8 

8 


89 

89 

39 

89 


89 

89 

89 

89 
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RIGID  FORMATS 


DMAP  Bit  Position 

Inst.  1 10  20  30 


SAVC 

123  6 890 

LABEL 

123  6 890 

COM  9 

123456789 

4 

4 

MCr’l 

1 9 

CHKDNT 

1 9 

MCE2 

12345o7H9 

4 

4 

CHKPNT 

1234567S9 

4 

4 

LA  3EL 

123456789 

4 

4 

cOUI  V 

1234567890 

4 

4 

CHKPNT 

1234567390 

4 

4 

CUN  0 

1234567890 

4 

4 

SC^l 

1234587390 

4 

4 

CHKPNT 

1234567890 

4 

4 

LA3=L 

1234567890 

4 

4 

FDUIV 

1234567890 

1 

4 

4 

CHKPNT 

1234567890 

1 

4 

4 

CONO 

1234367890 

1 

4 

4 

SMP  l 

1234  6 6 90 

1 

CHKPNT 

1234  6 890 

1 

CONO 

1234567890 

1 

4 

4 

SHP2 

1234567890 

l 

4 

4 

CHKPNT 

1234567890 

1 

4 

4 

LABEL 

1234567890 

1 

4 

4 

COND 

1234  6 890 

1 

SMP  2 

1234  6 890 

1 

CHKPNT 

1234  6 390 

1 

LABEL 

1234  6 890 

1 

CON  n 

1234  6 890 

1 

S 'i  P 2 

1234  o 890 

1 

CHKPNT 

1234  6 890 

1 

LABEL 

1234537890 

1 

4 

4 

DPD 

1 90 

1 

SAVE 

1 90 

1 

EOUIV 

1234567890 

1 

4 

234 

CHKPNT 

1 90 

1 

PAP  AM 

23 

PAR  AM 

1234567890 

1234 

6 

23 

BMG 

1 

SAVE 

1 

PARAM 

1 

23 

PURGE 

1 

CONO 

1 

MTRXIN 

1 

SAVE 

1 

LABEL 

1 

CHKPNT 

1 

JUMP 

23 

SSS 

1 3 

LABEL 

1234537890 

123456 

890 

123 

$SS 

1 3 

PUP  GF 

23 

CASE 

1234567890 

1234 

6 

9 

123  5 

SAVE 

1234567890 

1234 

6 

9 

123  5 

CHKPNT 

1234567890 

1234 

6 

9 

123  5 

MTRXIN 

1 

23 

SAVE 

1 

23 

PARAM 

1 

23 

40 


50  60 


89 

89 

89 

89 

89 

89 

39 

89 

39 

89 

89 

89 


89 

89 

89 

89 


89 

5 7 1 

5 7 1 

2 67890 

5 7 L 


2 

2 

2 

2 

2 

2 

2 

2 

2 

2 


4567890 


12 


7 0 


2 


67890 


12 


2 

2 

2 

2 

2 

2 


4567890 
4567890 
4567890 
7 
7 
7 


12 

12 

12 
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DMAP 

Inst. 


10 


Bit  Position 

20  30  40 


50 


60 


PARAM 

E D JI  V 

C )ND 

FJUIV 

COND 

ADD 

LABEL 

EOUl  V 

COND 

ADD 

TRNSP 

ADD 

LABEL 

PAP  AM 

PAP  AM 

PAP  AM 

PiJRGF 

EDUtV 

CrlKPNT 

COND 

GKAD 

LABEL 

EQUIV 

CHKpN  T 

C )ND 

COND 

FRPD 

EQUIV 

CHKPN^ 

VDP 

SA  Vc 

COND 

COND 

CHKPNT 

SDR  3 
CFP 
SAVE 
CHKPNT 

xytran 

SAVE 

XYPLOT 

J'JMP 

LABEL 

O^P 

SW~ 

LABEL 

COND 

EQUIV 

COND 

SOP  I 

L A B r l. 

C H K P N T 
SO?  2 
S A V c 

c no 

SDR  3 
CHKPNT 


I 

I 

I 

l 

1 

l 

I 

I 

l 

1 

i 

l 

1 

I 

I 

I 


12345o78901 
123^5578901 
12345b78901 
L2B45o78901 
12  34  56  78  901 
I 2 34 5b  78  90  l 
12345676  90  I 
12345678901 
12345678 >01 
12 34 56789 01 
1234 5o78 901 
12345670  901 
12345678901 


4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


L2  345676  901 
12345678901 
\ 2 3 45673  901 
12345678901 
L2 345678 90 l 
1 2 34 5o 76  90  1 


4 

4 

4 

4 

4 

4 


23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

2 3 

234 

234 

234 

234 

234 

234 

234 

234 

234 

234 

2 34 

234 

234 


901 

901 

1 

1 

l 

I 

1 

I 

I 


90 

90 


234 

23<* 

234 

234 

234 

234 


90 

90 

90 


7 

7 

7 

7 

7 

7 


7 

7 

7 

7 

7 

7 


7 


2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

? 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 


7 0 
7 0 
7 0 
7 0 
7 0 
7 0 
7 0 
7 0 
7 0 
7 0 
7 0 
7 0 
7 0 
7 0 
7 0 
7 0 
67890 
67890 
67890 
67890 
67890 
67890 
67890 
6 7 890 
67890 
67890 
67890 
67890 
67890 


12 

12 

12 

12 

12 


2 

2 

2 

2 

2 

2 


67890 

67890 

67890 

57890 

67890 

67890 


12 

12 

12 

12 

12 

12 
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RIGID  FORMATS 


DMAP  Bit  Position 

Inst.  1 10  20  30  40  50  60 


OFP 

S4VC 

xytqan 

SAV  - 

XYPLUT 

COND 

PAN On M 

SAVC 

CHKPNT 

CCJiNO 

XY  TP  AN 

SA  V c 

XYPLJT 

JUMP 

LA3FL 

QFP 

SA  Y r 

LABH. 

CnND 

SSS 

P z?T 

SSS 

JUMP 

sss 

JUMP 

LABFL 

SSS 

PRTPARM 

SSS 

LAB  Ft 

PRT^ARM 

LABEL 

PRTPARM 

LABcL 

P R T P A R M 

LABEL 

END 


9 

9 

0 

0 

0 

0 


0 

0 

0 

0 

0 

9 

9 

9 

0 


6 

6 

6 

6 


I 3 

I 3 

l 3 
1234367890 


1 3 
I 3 

12345o73 
I 2343678 
i 234567a 
12345678 
12345678 
12345673 
12345673 
12345673 


90 

90 

90 

90 

90 

90 

90 

90 


123456  890 


L23456 

123456 

123456 

123456 

123456 

123456 

123456 

123456 


890 
8 

890 
8901 
8 90 
8 

890 

890 


23 

23 

23 

1234 

23 

23 


1234 

234 

1234 

234 

1234 

234 

1234 

1234 


48 

45 

45 

45 


67390 


678901 

67890 

673901 

67890 

678901 

67890 

67890 

678901 


12 


2 

1? 

2 

12 

2 

12 

12 

2 
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3. 9. 3. 4 Rigid  Format  Change  Restart  Table 


DMAP 

Bit  Position 

DMAP 

Bit  Positio 

Inst. 

63 

70  80 

Inst. 

63 

70 

BcGTN 

3456789  1234 

SAVC 

FIL^ 

34 

56f 89  1 2 3<t 

LABEL 

G?l 

CONO 

SAVE 

MCC  1 

PURGE 

CHKPNT 

CHKPNT 

MCE  2 

CONO 

CHKPNT 

GP2 

LABEL 

CHKPNT 

EQUIV 

PLTSFT 

CHKPNT 

SAV* 

C )N  0 

prtmsc, 

SCCI 

SfTVAL 

CHKPNT 

SAVC 

larfl 

CONO 

r0U  iv 

PLOT 

CHKPNT 

SAV  ~ 

CONO 

PR  T^SG 

SMD1 

LA3EL 

CHKPNT 

CHKPNT 

CONO 

GP3 

$MP? 

CHKPNT 

CHKPNT 

TAI  , 

LABEL 

SAVE 

C ONO 

PURGf 

SMP  2 

CHKPNT 

CHKPNT 

CON  0 

LA  3 EL 

SMA1 

CONO 

SA  v/  ” 

S'4°2 

PURGE 

CHK  PN  T 

CHKPNT 

LAB -L 

SMA2 

3 

6 73 

npo 

SA  VF 

3 

678 

SAV  ~ 

PURGE 

3 

678 

EQU I V 

CHKPNT 

3 

6 78 

CHKPNT 

CON  D 

PAR  AM 

C 3NO 

PAR  AM 

3456789 

L 2 34 

GD  WG 

BMG 

OF  P 

SA  V E 

SAV  = 

PARAM 

LABEL 

P'JP  GF 

EOUIV 

CONO 

CHKPNT 

MTRXIN 

CONO 

SAVE 

SMA  3 

LABEL 

CHKPNT 

CHKPNT 

LABEL 

JUMP 

3456789 

L234 

PAP  AM 

LABEL 

3456789 

L 2 34 

GPA 

PURGE 

SAVE 

CASE 

3456  769 

12  34 

PUR  GF 

SAVE 

3456789 

1234 

EQUI  V 

CHKPN1’ 

3456789 

12  34 

CHKPNT 

MTRXIN 

COND 

SAVE 

CONO 

PARAM 

GP  Sp 

PARAM 

OF  P 

EQUIV 

3.9-23  (6/1/72) 


RIGID  FORMATS 


DMAP 

Bit  Position 

DMAP 

Bit  1 

Positii 

Inst. 

63  70  80 

Inst. 

63 

70 

CHND 

XYTRAN 

f')U  I V 

SAVC 

COND 

XYPLC'T 

ADD 

COND 

3456789 

12  34 

LA3-L 

RANDOM 

3456739 

1234 

cOUIV 

SAVE 

3456739 

1234 

C3N  n 

CHKPNT 

3456  739 

12  34 

ADD 

COND 

TRNSP 

xytran 

ADD 

SAVE 

LABEL 

xyplot 

PAR  AM 

JUMP 

PAR  AM 

LABEL 

PAR  AM 

OF  P 

PURGE 

SA  Vr 

EQUIV 

LABEL 

CHKPNT 

COND 

3456789 

1234 

COMO 

1 

R £PT 

3456789 

1234 

GK  AD 

1 

JUMP 

3456789 

L 2 34 

LAB  rL 

i 

JJMP 

3456789 

12  34 

E DUI  V 

LABEL 

345o  7 89 

12  34 

CHKPNT 

PRT PAC  M 

3456789 

1234 

CUNO 

3456739  1234 

LABEL 

34567B9 

12  34 

COND 

3456789  1234 

PRTPARM 

3456739 

L 2 34 

FRR  0 

LABEL 

3456789 

1234 

E DU  I V 

PR  TP  AR M 

3456739 

12  34 

CHKPNT 

LABEL 

3456739 

1234 

VDR 

PR  TP  AT M 

3456789 

1234 

SAVE 

LABEL 

3456739 

1234 

COND 

END 

3456789 

1234 

COND 

CHKPNT 

SO  R 3 

0PP 

SAVE 

CHKPNT 

XYTRAN 

SAVE 

XY  PLOT 

JUMP 

LABEL 

GFP 

SAVE 

LA  3 E L 


COND 

3456789 

1234 

E'D'JI  V 

3456789 

1234 

COND 

3456789 

12  34 

SDR  1 

3456789 

1234 

LABEL 

3456739 

1234 

CHKPNT 

3456789 

1234 

SDR  2 
SAVE 
COND 
SDR  3 

CHKPNT 
OF  P 
SAVE 
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3. 9. 3. 5 File  Name  Restart  Table 


DMAP  Bit  Position  DMAP  Bit  Position 

Inst.  94  100  110  120  Inst.  94  100  110  120 


begin 

FILE 

G°1 

SAVE 

PURGE 

C-HKPNT 

COMO 

GP2 

CHKPNT 
PLTSFT 
SAVE 
OO  TMSG 
S'*  T VA  L 
SAVE 
COMO 
PLOT 
SAVr 
PS  TMSG 
L A 3 rL 
CM  K PN  T 
GP3 

CHKPNT 
TA1  , 

SAVE 
P'JS  GE 

CHKPNT 

COND 

SMA  I 

SA  V r 

PURGE 

CHKPNT 

SMA? 

SAVE 

pijscr 

CHKPNT 

C JND 

COND 

GPWG 

QPP 

SAVE 

L AH  CL 

zguiv 

CHKPNT 

COND 

S'4A3 

CHKPNT 

LAR-L 

PA s AM 

GP4 

SAVE 

P'JPGP 

EU  JI  V 

CHKPNT 

COND 

COHO 

G^S  p 

OP° 


4 

4 


5 

5 


6 

6 


7 

7 

789 

7 

8 

8 

8 

8 

8 


9 

9 

9 

9 


2 4^6 


0 

0 

0 

0 

0 

0 


L 

1 

L 

L 


3 56 

4 


01  4 


2 

2 

2 

2 


0 

0 

0 

0 

0 


0 


123 


SA  Vc 
LA8FL 
COND 
MCF1 

CHKPNT 

MC-2 

CHKPNT 

LAH^l 

E9JIV 

CHKPNT 

COND 

SCT  l 

CHK  PNT 

LABEL 

EQUIV 

CHKPNT 

COND 

Smdi 

CHKPNT 

COND 

S M»2 

CHKPNT 

LABEL 

COND 

SUP  2 

CHKPNT 

LABEL 

COND 

S^P2 

CHKPNT 

LA3-L 

DPD 

SAVE 

FQUIV 

CHKPNT 

PAP  AM 

PAP  AM 

8 MG 

S A V T 

PAP  AM 

PURGE 

COND 

MTRXIN 

SAVE 

LABEL 

CHKPNT 

JUMP 

LAR^L 

PUS  GC 

CAS’ 

SAVE 

CHKPNT 

MTS  XI N 

sav  : 

PAP  A^ 


PAR  AM 
E3UIV 


6 

7 

7 

7 


0 


3 


9 


8 

8 

8 

3 

8 

9 

9 

9 

9 

9 


123 

123 

123 


l 

1 

1 

1 

2 

2 

2 

2 

3 

3 

3 

123 


8 

3 

9 

3 

9 

Q 

9 

9 

9 
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RIGID  FORMATS 


DMAP  Bit  Position  DMAP  Bit  Position 

Inst.  94  TOO  110  120  Inst.  94  100  110 


CONO 

DU!  V 

CONO 

AOO 

LABEL 

DU  TV 

CONO 

AOO 

TR  M SP 

ADD 

LABEL 

PAR  AM 

PAR 

PAR  AM 

PU«  C,i 

E0UI  V 

CHK  PN'r 

CONO 

GKAO 

LABrL 

SOUI  V 

CHKPNT 

C JND 

CUN" 

F**D 

EQUTV 

CHKPNT 

VOP 

SAVr 

CONO 

C1ND 

CHKPNT 

SO*  3 

OFP 

S AV  r 

CHKPNT 

XYTRAN 

SAVE 

XYPLOT 

JUMP 

LA  3 EL 

Cpp 

SAVE 

LABEL 

CJNO 

FQUI V 

C )NO 

SORi 

LA3EL 

CHKPNT 

SDR2 

SAVr 

CONO 

SOR  3 

CHKPNT 

OFP 

SA  VC 


9 

9 

9 

9 

9 

9 

9 


9 

9 

9 

9 

9 

9 

9 

0 

0 

0 

0 

0 

0 


l 

I 

L 

1 

I 

I 

i 

2 

2 

2 

2 

2 


3 


XYT* A\ 
SAVE 

xy pi  or 

C JND 

RANDOM 

SAVr 

CHKPNT 

CONO 

XYTRA  H 

SAVE 

XYPLOT 

J J HP 

LABEL 

CFP 

SAV  F 

LABEL 

C'OND 

R;-PT 

JUMP 

JUMP 

LA3EL 

PRTPARM 

LA3FL 

PRTPARM 

L Ap  ,:l 

PRT  P AT  M 

LAB  £1 

PUT  PAT M 

LABEL 

END 


3 


3.9-26  (6/1/72) 
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3.9.4  Case  Control  Deck  and  Parameters  for  Direct  Frequency  and  Random  Response 

The  following  items  relate  to  subcase  definition  and  data  selection  for  Direct  Frequency 
and  Random  Response: 

1.  At  least  one  subcase  must  be  defined  for  each  unique  set  of  direct  input  matrices  (K2PP, 
M2PP,  B2PP)  or  frequencies. 

2.  Consecutive  subcases  for  each  set  of  direct  input  matrices  or  frequencies  are  used 
to  define  the  loading  conditions  - one  subcase  for  each  dynamic  loading  condition. 

3.  Constraints  must  be  defined  above  the  subcase  level. 

4.  DL0AD  must  be  used  to  define  a frequency-dependent  loading  condition  for  each  subcase. 

5.  FREQUENCY  must  be  used  to  select  one,  and  only  one,  FREQ,  FREQ1 , or  FREQ2  card  from  the 
Bulk  Data  Deck  for  each  unique  set  of  direct  input  matrices. 

6.  On  restart  following  an  unscheduled  exit  due  to  insufficient  time,  the  subcase  structure 
must  be  changed  to  reflect  the  sets  of  direct  input  matrices  that  were  completed,  and 
FREQUENCY  must  be  changed  to  select  a FREQ,  FREQ! , or  FREQ2  card  that  reflects  any 
frequencies  for  which  the  response  has  already  been  determined.  Otherwise  the  previous 
calculations  will  be  repeated. 

7.  0FREQUENCY  may  be  used  above  the  subcase  level  or  within  each  subcase  to  select  a subset 
of  the  solution  frequencies  for  output  requests.  The  default  is  to  use  all  solution 
frequencies . 

8.  If  Random  Response  calculations  are  desired,  RAND0M  must  be  used  to  select  RANDPS  and 
RANDTi  cards  from  the  Bulk  Data  Deck.  Only  one  0FREQUENCY  and  FREQUENCY  card  can 

be  used  for  each  set  of  direct  input  matrices. 

The  following  printed  output,  sorted  by  frequency  (S0RT1 ) or  by  point  number  or  element 
number  (S0RT2),  is  available,  either  as  real  and  imaginary  parts  or  magnitude  and  phase  angle 
(0°  - 360°  lead),  for  the  list  of  frequencies  specified  by  0FREQUENCY : 

1.  Displacements,  velocities,  and  accelerations  for  a list  of  PHYSICAL  points  (grid  points 
and  extra  scalar  points  introduced  for  dynamic  analysis)  or  S0LUTI0N  points  (points  used 
in  formulation  of  the  general  K system). 
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RIGID  FORMATS 


2.  Nonzero  components  of  the  applied  load  vector  and  single-point  forces  of  constraint  for 
a list  of  PHYSICAL  points. 

3.  Stresses  and  forces  in  selected  elements  (ALL  available  only  for  S0RT1). 

The  following  printed  output  is  available  for  Random  Response  calculations: 

1.  Power  spectral  density  function  and  mean  deviation  for  the  response  of  selected  compon- 
ents for  points  or  elements. 

2.  Autocorrelation  function  for  the  response  of  selected  components  for  points  or  elements. 
The  following  plotter  output  is  available  for  Frequency  Response  calculations: 

1.  Undeformed  plot  of  the  structural  model. 

2.  X-Y  plot  of  any  component  of  displacement,  velocity,  or  acceleration  of  a PHYSICAL  point 
or  S0LUTI0N  point. 

3.  X-Y  Plot  of  any  component  of  the  applied  load  vector  or  single-point  force  of  constraint. 

4.  X-Y  plot  of  any  stress  or  force  component  for  an  element. 

The  following  plotter  output  is  available  for  Random  Response  calculations: 

1.  X-Y  plot  of  the  power  spectral  density  versus  frequency  for  the  response  of  selected 
components  for  points  or  elements. 

2.  X-Y  plot  of  the  autocorrelation  versus  time  lag  for  the  response  of  selected  components 
for  points  or  elements. 

The  data  used  for  preparing  the  X-Y  plots  may  be  punched  or  printed  in  tabular  form  (see 
Section  4.2).  Also,  a printed  summary  is  prepared  for  each  X-Y  plot  which  includes  the  maximum 
and  minimum  values  of  the  plotted  function. 

The  following  parameters  are  used  in  Frequency  Response  calculations: 

1.  GRDPNT  - optional  - a positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed.  All  fluid  related  masses  are  ignored. 

2.  WTMASS  - optional  - the  terms  of  the  structural  mass  matrix  are  multiplied  by  the  real 
value  of  this  parameter  when  they  are  generated  in  SMA2.  Not  recommended  for  use  in 
hydroelastic  problems. 
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3.  G - optional  - the  real  value  of  this  parameter  is  used  as  a uniform  structural  damping 
coefficient  in  the  direct  formulation  of  dynamics  problems.  Not  recommended  for  use  in 
hydroelastic  problems. 

4.  C0UPMASS  - CPBAR,  CPR0D,  CPQUAD1 , CPQUAD2,  CPTRIA1 , CPTRIA2 , CPTUBE,  CPQDPLT,  CPTRPLT, 
CPTRBSC  - optional  - these  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness  (see  Section  3.1  for  list  of  elements).  See  Section  3.1.5 
for  an  explanation  of  the  use  of  these  parameters. 

5.  DEC0M0PT  - optional  for  frequency  response  problems.  The  integer  value  of  this  para- 
meter is  used  to  control  the  type  of  arithmetic  used  in  the  decomposition  of  the 
dynamic  equations.  A value  of  1 (default)  means  that  double  precision,  complex  arithmetic 
with  partial  pivoting  will  be  used.  A value  of  2 means  that  double  precision,  complex 
arithmetic  without  pivoting  will  be  used.  A value  of  4 means  that  single  precision, 
complex  arithmetic  without  pivoting  will  be  used. 
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3.10  DIRECT  TRANSIENT  RESPONSE 

3.10.1  DMAP  Sequence  for  Direct  Transient  Response 

RIGID  FORMAT  DMAP  LISTING 
SERIES  MI 

RIGID  FORMAT  9 

N ASTRA  N SOURCE  PROGRAM  COMPILATION 
OMAP-DMAP  INSTRUCT  IGN 


NO 

• 

I 

BEGIN 

NO. 9 OIRECT  TRANSIENT  RESPONSE  ANALYSIS  - SERIES  PI  $ 

2 

FILE 

KUGX  = T AP  E / KGG=TAPE  S 

3 

GpQ 

GEUMi»GECM2./0PL»EdEXlN.GPDT»CSTh. flGPDT . S I L / V . N . LL S E T / C.N, 
123/ V.N.NCGPCT  $ 

4 

•SAVE 

LUSE  T » NOGPDT  $ 

5 

PURGE 

USET  ,GM  .GO.KAA.BM.MAA,  K4AA  ,PST,  KFS.OP. EST.ECT.PLTSETX.PLTPAR. 
GPSETS.ELSET  S/NOGPDT  $ 

6 

CHKPNT 

GPL,  EUEXIN.GPDT,  CSTM,bGPDT,SIL,USET.GM.G0.KAA,B/!A.MAA.K4AA. 
PST, KFS.CP.ESf  fECTfPLTSETXtPLTPAR.GPSETS.ELSETS  $ 

7 

COND 

LBL5  tNOGPCT  $ 

8 

GEUM2.E0EXIN/ECT  $ 

9 

CHKPNT 

ECT  $ 

ID 

PLTSET 

PCDB  , EQ  EX  IN,  ECT/PLTSEFX.PLTP/IR.GPSETS.ELSETS/V.N.NSIL/  V.N. 

JUMPPLOT  = -1  $ 

II 

SAVE 

NSIL  , JUMPPLOT  $ 

12 

PRTMSG 

PLT3ETX//  $ 

13 

SET  VAL 

//V»N,PLTFLG/C»Nfl/V,N.PFlLE/C.N.O  $ 

14 

SAVE 

PLTFLG.PFILE  $ 

15 

CUND 

PI t J UMPPLCT  $ 

16 

CploQ 

PLTPARtGPSETSfELSETStCASECCfBGPDT. EOE X I N . S I L . , / P LC T X 1 / V.N, 
NSIL/V.N, LUSET/V.N, JUMPPLOT /V.N. PL TFLG/ V.N. PF I LE  S 

17 

SAVE 

JUMPPLOT. PLTFLG.PFILE  $ 

18 

PRTMSG 

PLOT  XI/ / $ 

19 

LABEL 

PI  $ 

20 

CHKPNT 

PLTPAR.GPSET  S , EL SETS  $ 

21 

CuP3 

GE0M3,E0EXIN,GE0M2/,GPTT/C,N, 123/V .N. NOGRAV /C.N. 123  S 

22 

CHKPNT 

GPTT  $ 
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RiGU  FURMAT 
SERIES  Ml 

OMAP  LISTING 

KlGIO  FURMA1 

9 

imaSTRAN  sclrce  program  compilation 
UMAP-UMAP  INS  FRUCT  ION 
NO. 


23  (^j  aiT) 

• EC  I ,EPT,bGPLT,SIL,GPTT, CSTM/EST..GEI .ECPT.UPCT/V.N.LUSET/  C.N. 
123/ V.N.NUSIMP=-1/C,N,U/V,N,N0GENL=-1/V.N.GENEL  i 

24  SAVE 

NUS1 MPfNGGENLtGENEL  $ 

25  PURGE 

K4GG  t GPS  T ,CGPST,M^G, BGG,  K4NN . K4F F . K4AA , MNN • MFF , MA A . BNN . BFF  . 
BAA,  KGGX/NGS IMP/  UoPST/G ENEL  S 

2o  CHKPNT 

EST,  ECPT  • GPC  T ,GEl  ,K4Gi>,GPST  , MGG . BGG . KGGX , CGPST . K4NN.K4FF. 
K*tAA  .MNN  , PFF  , MA  A,  bNN  »bFF,dAA  $ 

27  CUNU 

L BL 1 t NOS  IMP  1 

2d  CsmaQ 

CSTM , MPT , ECPT, OPCT , D l T / KCliX  , K4GG.  GPST  / V , N . NCGENL  / V.N.NCK4GG  i 

29  jAVE 

NUK4GG  $ 

3 J PURGE 

K4NNfK4FF ,K4AA/NOK4GG  $ 

31  CHKPNT 

KGGX,GPST,K4GG,K4NN,K4FF ,K4AA  S 

32  CSMA2^) 

CSTIS  » MP  T t ECP  T ,GPCT  ,D  I F/MGG,  BGG/V  . Y , WTMASS=1  .O/V,  N,  NCMCG/  V,N, 

NUBG  G-=—  1 / V » Y ,COUPMASS/V,  Y , CPbAR / V . Y . C PR UD / V •Y.CPCLAOl/  V.Y, 
CPWUAD2/V, Y, CPTRIA1/V, Y, CPTRI A2/V. Y . C P T UB E / V , Y , C PCC P L F / V,Y, 
CPTRPLT/VtYtCPTRbSC  S 

33  SAVE 

NUMG  G , NO  BGG  $ 

34  PURGE 

BNN,  BFF  , B AA/ NUBGG/MNN , MF F , M A A/NC MGG  $ 

35  CHKPNT 

MGG , MNN , MFF, MAA, BbGtBNN, BFF ,BAA  ± 

36  CUNO 

LbLl , GRDPNT  $ 

37  CUNO 

ERKO  R3 , NL  MGG  $ 

38  (^,PWG^) 

BGPOT ,CS  TMfEUEXI N,MGG/ GGP*G/ V •Y*GRCPNT  = -1/V»Y*WTMASS  $ 

39  UFP 

QbPHGt,  * , ,// V,N,CARDNG  $ 

4 J SAVE 

CAKONG  $ 

41  LABEL 

LBL1  $ 

42  EwUlV 

KGGX, KGG/NOGENL  * 

43  CHKPNT 

KGG  $ 

44  COND 

LbLl 1 , NOGENL  $ 

45  (SMAp 

GE I, KGGX /KGG /V, N,LU SE T / V,N , NOGENL/ V,N. NOS  IMP  $ 

46  CHKPNT 

KGG  $ 

47  LABEL 

LBLli  $ 
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RIGID  FORMAT  DM AP  LIST  IMG 
SERIES  MI 

P I G I 0 FORMAT  9 

N A S T R A N SOURCE  PROGRAM  COMPILATION 
DMAP-OMAP  INSTRUCTION 
NO. 


48  P ARAM 

//C,N,NPY/V,N,NSKIP/C,N,0/C,N,0  $ 

49  (^GP4 

CASECC  * G£CM4  »EOEXIN»  SIL  * GPOT /PG**USET*/V»N,  LUSET /V»N*MPCFl=-l/ 
V,l\!,MPCF2=-l/V,N,SINGLE=-l/V,N,nMIT=-l/V,N,REACT=-l/V,N,NSKIP/ 
V,  N,  RE  PE  AT/ V,N,NCSFT=-l/V,N,N!?L/V,N,N'TA=-l  * 

50  SAVE 

MPCF1,  SINGLE  .OMI  T.NOSE  T,  REACT  » -^PCF2  ,NSK  IP,  REPEAT,  NOL.  NO  A t 

51  PURGF 

GP, GPD/NPCF1 /GO, GOD/CM IT/FFS, PST, OP/ S INGLE  t 

52  EOUIV 

KGG,KNN/NPCF1/mGG,MNN/MPCF1/  PGG, PNN/MPCF1/K4GG,K4NN/MPCF1  $ 

53  CHK°NT 

GMtGMD^RGtGOtGCD  ,KF  S t PST,  OP , USET,  KNN  , *NNf  BNNf  K4NN  $ 

54  COND 

LBL4 » GENEL  $ 

55  COND 

LBL4  »NOSI MP  % 

56  (CPSP^ 

GPL»GPST  tUSET  , SI L/OGPST  $ 

57  OFP 

OGPST , v t t ,//V,NtC4RDN0  $ 

58  SAVE 

CARDNO  t 

59  LABEL 

LBL4  % 

60  COND 

LBL 2 1 M DCF  I $ 

61  CmCEQ 

USET,  RG/GM  $ 

62  CHKP  NT 

GM  t 

63 

USETt  GM  f KGG»  MCG»  RGGt K4GG/KNN  tMNN, BNN ,K4NN  S 

64  CHKPNT 

KNN,MNN,BNN,K4NN  $ 

65  LABFL 

LBL2  * 

66  EOUIV 

KNNf KFF /SINGLE /MNNf MFF/ SINGLE/ RNN»  BFF/S I NGLE/K4NN, K4FF/S INGLE  $ 

67  CHKPNT 

KFF,MFF,BFF,K4FF  * 

68  COND 

LBL3, SINGLE  S 

69  (jCEp 

USET,KNN, MNN, *NN,K4NN/KFF,KFS,  ,MFF , BFF ,K4FF  $ 

70  CHKPNT 

KFS,KFF,MPF,RFF,K4FF  % 

71  LABEL 

LBL3  S 

72  EOUIV 

KFF, KAA /OMIT/  MpF,MAA/0MIT/BFF,BAA/0MIT/K4FF,K4AA/0MIT$ 
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RIGIU  FORMAT 
SERIES  Ml 

DMA?  LISTING 

RIGID  FORMAT 

9 

N A S T 0 AN  SOURCE  PROGRAM  COMPILATION 
OMAP-P^AP  INSTRUCTION 
NO. 


73  CHKPNT 

KAAtMAA,RAA,K4AA  S 

74  CPND 

LBL5  * I T % 

75  (JmpP) 

USET»KFFf  t f/GOfKAAf  KQO?  LOCt  UOOt  Mf»  * 

76  C HK°  NT 

GO » K A A $ 

77  CCNO 

L PL  M t NOMGG  $ 

7B  (JmpF) 

US FT  fGn  fMFF/MAA  f 

79  CHKPNT 

MAA  f 

BO  LABEL 

LRLM  $ 

B I CCND 

LRLBfNHRGG  $ 

82  CjMP2^) 

USET  » GO  fRFF/^A  A * 

83  CHKPNT 

BAA  $ 

84  t ABFL 

LRLB  % 

85  CCND 

LBL  5 t NOK4GG  % 

B6  (3MpP 

USETtGO  tK4FP/K4A A S 

87  CHKPNT 

K4AA  S 

88  LABEL 

LRL5  $ 

89  (j)PO 

DYN AMI C S t GPL  t S IL  ? USET/GPLP f S IL  0 * USETDt T FPOQL  f OLT  f t * NLpT  t TRL 
EQDYN/V,N, LUSFT/V, N f LUS ETD/ V,M , NOT FL/ V , N , NODLT /V tN fNOP SDL / 
N,NOFRL/VfNfNCNLFT/V,Nf  NO^RL/VtN,  NOEFO/C,N,  123/V  *N  , NQIJE  $ 

90  SAVE 

LUSETO, NODLT, UONLPTt NCTRL,NOUc  S 

91  PURGE 

PNLD/NONL  FT  S 

92  EQUIV 

GOtGOO/NOUE/GM  f GMO/NOUE  S 

93  CHKPNT 

USETD, EOOYN fTF POOL tCLT, TRL , GOD , GMD , NLpT t PNLD » S ILD, GPLD  $ 

94  (^PMG^) 

MATPCOL  f BGPOTt  FQEX I N , CS TM/ BDPOOL / V , N , NOK BFL / V , N , NO AB FL  / V,N 
MF  ACT  S 

95  SAVE 

MFACT, NOKRFLt NOARFL  t 

96  PARAM 

//CtN, ANO/V»NtNOFL/V,N,NOARFL/ V,N, NOKBFL  $ 

97  PURGE 

KPFL/NOKRFL/  ABFL/NCABFL  $ 
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RIGID  FORMAT  DMAP  LISTING 
SERIES  Ml 

RIGID  FORMAT  9 

N A $ T R A N SOURCE  PROGRAM  COMPILATION 
DMA  P-»DMAP  INSTRUCTION 
NO. 


98  CGND 

L8L*=L3tN0FL  t 

99  (mTRXIN^) 

» BDPOOL  » EQD YNf  » / AB  FL  t KB  FL » / V, N , LUS ETD/ V , N , NO ABFL/V r N ,NGK BFL/C » 
N t 0 t 

TOO  SAVE 

NQABFL  ? NOKBFL  $ 

131  LABEL 

LBLFL3  S 

102  CHKPNT 

ABFL»KBFL  % 

103  (j«TP  XI~n) 

CASFCC*^ATD0C1L»FC0YN*  , TFPCOL/K  2DP° » *20PP , 32PP /V , N , LUSFTD  /V  ,N , 
NCK2D°P/V,N,N0M2CPd/V,N,N032PP  $ 

104  SAVE 

NCK2DPP ,N0M2DPPfN0B2PP  % 

105  PARAM 

//C  t Nf  AND/ V »N  t N0M2PP/ V » Nf  NOABF L /V ♦ N t NCM2DPP  * 

106  PARAM 

//C,N, AND/V,N,N0K2PP/Vf NtNPFL  /V,N,N0K2DPP  $ 

107  EOUIV 

K2DPPf K2XPP/ NOKBFL/  M20PPf  M2PP /NO A PFL  $ 

108  COND 

L BLFL 1 » NCKRFL  t 

109  FOUIV 

KRFL,K2XPP/NPK 20PP  S 

110  COND 

LBLFL1 ,NOK?DPP  * 

111  ADO 

KBFL , K2DPP/K2XPP  $ 

112  LABEL 

LBL*=Li  * 

113  EOUIV 

K2XPP,K2PP/NOABFL  t 

114  COND 

L BL  FL2  t NOABFL  * 

115  ADD 

ABFL,K?XPP/K2PP/Cf N, (-1 .0, 0.0)  S 

116  TRNSP 

apfl/abflt  $ 

117  ADD 

ABFLTf M20PP/M2PP/Vt NtMFACT  $ 

118  LABEL 

LBLFL2  t 

119  PARAM 

//CtNt AND/V»N, KOEKA/VtN tNOUE/VtN, N0K2PP  % 

120  PARAM 

//Ct  Nf  AND/V  t N t MDEMA/V»  N » NOUE/V  f Nf N0M2°P  S 

121  PARAM 

//CfNfANO/VfNf  KDEK2/Vf Nt NOGENL/Vf N f NOSI MP  S 

122  PURGE 

K2DD/NOK2PP/M2DD/NCM2PP/B2DD/N0B2PP  $ 
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KIGiU  FOkMAT  UMAP  LISTING 
ShKlbS  Ml 

RIGID  «=r R3AT  9 

M A S T Q AN  S n U p C E PROGRAM  COMPILATION 
DMAP-o^MP  INSTRUCTION 
NO. 


123  POUIV 

M2Po»M200/NQA/P2PP»B20D/N0A/K2Pp,K2D0/,"0A/YAA,MDD/M0EMA/  K A A » 
KCD/KDEKA  « 

124  CHK° NT 

K2PPf‘*?PPfR2PP  ,K  200  ♦ M2n0, 8200 1 *Or»,KOD  % 

125  COND 

LRL 16 , NQGPDT  $ 

126  COKAD^ 

IJSETP,GM,Gn,KAA,PAA,MAA,K4AA,K2PP,M2Pp,B2PP/K00,BDD,MDD,G,1D, 
GPD,K2DD,M2Dn,  R2DD/C,'",T  RANRESP/C.N,  DIP  P/C,  N,  DIRECT/ C,Y,G=  0.0/ 
C,Y,WT=0.3/C, Y , W4  = J.O/V,N,NOK2PP/V,N,NPM2PP/V,N,MOB2PP/  V.N, 
W°CF1 /V,N,STNGLc/V,N,nMIT/V,N,Mnjc/V,N,NOKAGG/V,N,NOBGG/V,N, 
KDEK2/C.N.-1  t 

127  L A R r L 

LPL16  t 

128  cO'j I V 

M20P,vr)0/Nr'SIMP/P2nc,B0D/NnGPPT/Y2PP,<0n/Kr)EK2  t 

129  C HK°  NT 

KPD , POO  » KDC , CMC  » GOD  $ 

130  CONO 

EFRORl.NOTPL  t 

131  PAPAM 

//C,*1,  ADD/V,N,NfVEP/C,N,l/C,N,0  * 

132  PAPAM 

//C, N.MPY/V.N.PEPE ATT/C ,N, l/C.N.-l  t 

133  JUMP 

L PL 1 3 t 

1 Top  of  DMAP  Loop 

134  LA3EL 

l pl  1 3 % ^ y 

135  PURGE 

PMLD,OUDV1,OPM1,OUDV2,OPM2,XYPLTTA,OPP1  ,OOP1  .OUPVl  .OESl.OEFl , 
0PP2.00P2 tnUpV2,CFS2.0EF2, pLOTX2, XYPLTT/Mr V;P  $ 

136  C£AS£) 

CASECC, /CASFXX/C.N.TRAN/V.N.PFPFATT/V.N.NPLOOP  t 

137  SAVE 

REPEATT,NDLOOP  t 

138  CHKPNT 

CASEXX  $ 

139  (jRO 

CASE  XX, USETD, DLT.TPL.NL  FT ,DIT .KPP.BDD.P'DO.GMD.GOD. /UDVT, POT, 
PST  PO’’,PNLD/C,N,DI»ECT/V,  N.LtlSETD/V.N,  VPC  FI /V.N,  SINGLE /V.N, 
C"!T/C  .N.O/V.N.NP'JF/c.N.O  t 

140  E OUT  V 

PPT.PDT/NOSFT  t 

141  CHKPNT 

IJDVT.PDT.PST.PPT.PNLD  $ 

142  (VOR 

CASEXX.EODYN.USETO.UDVT.PPT.XYCDB, PNLD/OUDV1 .OPNL1/  C.N, 
TRANR=SP/C,N,DIPFCT/C,N,0/V,N,NDD/V,N,NOP/C,N,0  * 

143  SAVF 

NGD.NOP  * 

144  CHKPNT 

OUDVl.OPNLl  « 
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RIGID  FORMAT  DM AP  LISTING 
SERIES  Ml 

RIGJC  FORMAT  9 

NASTRAN  S 0 U R C F PROGRAM  COMPILATION 
DMAP-PMAP  INSTRUCTION 
NO. 


145  COND 

L PL  1 5 , NOD  S 

146 

QUO  V 1 , 0 PNL  1 , , , , /PU0V2,0PNL2,  , , , $ 

147  CFP 

0UCV2.0PNL2, , , ,//V,N,CARnN0  $ 

148  SAVE 

CAPONO  t 

149  CHK°  NT 

OPAL 2 * OUDV2  * 

150  (xVTR  AN^ 

) XYCCB,  DUDV?,OPNL2t  , ,/XYpLTT  A/C  ,N,  TP  AN/C ,N , DSET/V, N , PFI LE/V, N, 
CAP  DNO  $ 

151  SAVE 

PFILF,CAPDNO  % 

152  (XYPLOT^ 

) XYPLTTA//  % 

153  LABEL 

LBL15  S 

154  PAPAM 

//C , N , AND/ V , N f PJUMP/V, N, NOP/ V,N, JUMP PLCT  $ 

155  COND 

LRL18,0JUMP  t 

156  EQUIV 

IJDVT  * UP  V/NO  A $ 

157  COND 

LBL l 7, NOA  % 

158  CSC^D 

USETD, , UD VT  , , , GOO , GMO , P ST , KFS , ,/UPV, ,Q°/C,N, 1/C,N, DYNAMICS  $ 

159  LABFL 

LBL17  $ 

160  CHK^NT 

UPV,0P  s 

161  (J0R2^) 

CASE  XX, CST*,MPT,CIT,EQDYN, SILD, , , «GPOT , PPT , OP , UPV , E ST, X YCDB/ 
OPP1,QOP1,CUPV1,OFS1,OEF1 , PUGV/C, N , TP  AMP ESP  $ 

162  CSHR3^) 

CP Pi ,D0Pl,DUPVl,CESl,0FFl,/0PP2,nQP2,3UPV2,0ES2,0EF2,  $ 

163  CHKPNT 

OPP2tDQP2,nuoV2fCES2,OEF2  S 

164  OFP 

OPP2,OOP2,QUPV2tOcF2,OES2, //V,N,CARDNQ  $ 

165  SAV*= 

CAPONO  S 

166  COND 

P2, JUMPPLOT  $ 

167  (PLOT^) 

DLTPAP,GpSETS,rLSETStCASCXX,BGPDT , E OF XI N , SIL , , PUGV/PL0TX2/  V,N, 
NSIL/V,N,LUSET/V,N, JUMP  PLOT/ V,N,PLTFLG/V,N, P FILE  $ 

168  SAVE 

PFILE  * 

169  PPTMSG 

PL0TX2//  * 
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RIGID  FORMATS 


KlbiU  FORMAT  DM  AP  LISTING 
SERIES  Ml 

RTGIO  pnpy^T  9 

N A S T R A Nl  SOURCE  PROGRAM  COMPILATION 
DMAO-HMftP  I N S T R UC  T I ON 


NO 

• 

170 

t ABFL 

P2  * 

171 

(TyTO  4N) 

XYCr'P,nP0  2,PQP?fnt|*V2,OES2  t OFc  2 /X  YP  L TT/C  , N,TP  AN/C  .Nf  PSFT/V,N, 

PFILE/VfNtC AOQMn  * 

172 

SAVF 

°F ! LF  t C AROND  $ 

173 

(MDinT^) 

XYPLTT//  % 

174 

LABEL 

LRL18  * 

175 

CONO 

FINIStREPEATT  t 

176  PEPT 

177  JUMP 

178  JUMP 

179  LABEL 

180  PRTPAPM 

181  LABEL 
18?  PRT°A°N* 

183  LABEL 

184  P p TP  ARM 
186  LABEL 
186  $ 

186  END 


L RL 1 3 » 1 00  $ 


EPR0P2  t 
FINIS  * 

FFRPP2  t 

//Cf N,-2/C, NfDTPTRD  $ 
c op  PR  1 % 

//CtNf-l/CtNf DIRTRO  $ 
FFR0R3  t 

//C,N,-3/CtN,0IRTRD  $ 
FINIS  $ 


c 


Bottom  of  DMAP  Loop 


3 
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3.10.2  Description  of  DMAP  Operations  for  Direct  Transient  Response 

3.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations, 
and  tables  for  relating  internal  and  external  grid  point  numbers. 

7.  Go  to  DMAP  No.  88  if  only  Direct  Matrix  Input. 

8.  GP2  generates  Element  Connection  Table  with  internal  indices. 

10.  PLTSET  transforms  user  input  into  a form  used  to  drive  structure  plotter. 

12.  PRTMSG  prints  error  messages  associated  with  structure  plotter. 

15.  Go  to  DMAP  No.  19  if  no  undeformed  structure  plot  request. 

16.  PL0T  generates  all  requested  undeformed  structure  plots. 

18.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

21.  GP3  generates  Grid  Point  Temperature  Table. 

23.  TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

27.  Go  to  DMAP  No.  41  if  there  are  no  structural  elements. 

x 4 

28.  SMA1  generates  stiffness  matrix  [K  ],  structural  damping  matrix  [K  ] and  Grid  Point 

Singularity  Table.  99  99 

32.  SMA2  generates  mass  matrix  [M  ] and  viscous  damping  matrix  [B^]. 

36.  Go  to  DMAP  No.  41  if  no  weight  and  balance  request. 

37.  Go  to  DMAP  No.  183  and  print  error  message  if  no  mass  matrix  exists. 

38.  GPWG  generates  weight  and  balance  information. 

39.  0FP  formats  weight  and  balance  information  and  places  it  on  the  system  output  file  for 
printing. 

42.  Equivalence  [K*g]  to  [K^]  if  no  general  elements. 

44.  Go  to  DMAP  No.  47  if  no  general  elements. 

45.  SMA3  adds  general  elements  to  [K*g]  to  obtain  stiffness  matrix  [Kgg] . 

49.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET)  and  forms  multipoint 
constraint  equations  [R^Hu^}  = 0. 

52.  Equivalence  [Kgg]  to  [KnnL  [Mgg]  to  [MnnL  [Bgg]  to  [Bnn]  and  [Kgg]  to  [K^]  if  no  multi- 
point  constraints. 

54.  Go  to  DMAP  No.  59  if  general  elements  present. 

55.  Go  to  DMAP  No.  59  if  no  structural  elements. 

56.  GPSP  determines  if  possible  grid  point  singularities  remain. 

57.  0FP  formats  the  table  of  possible  grid  point  singularities  and  places  it  on  the  system  out- 
put file  for  printing. 

60.  Go  to  DMAP  No.  65  if  MCE!  and  MCE2  have  already  been  executed  for  current  set  of  multi- 
point constraints. 
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RIGID  FORMATS 


61.  MCE1  partitions  multipoint  constraint  equations  [Rg]  = [Rm  j Rp]  and  solves  for  multipoint 

constraint  transformation  matrix  [G  1 = -[Rm]”^[R„]. 

m L mJ  L nJ 

63.  MCE2  partitions  stiffness,  mass  and  damping  matrices 


R 

nn 

Knm 

• - 

Mnn 

nn 

1 M 

nm 

K 

K 

M Tm 

mn 

mm 

mn 

| mm 

B 1 
nn 

B™n 

A 

> ! 
nn 

1 

i 

Bmn 

Bmm 

and  [Kjg]  = 

_K1 

Cn_ 

and  performs  matrix  reductions 

W- 
* t"iW  * W- 

EB,J  ■ »,J  * 


66.  Equivalence  [Knr)]  to  [Kff],  [Mnn]  to  [Bpn]  to  [Bff]  and  [K4n]  to  [K4f]  if  no  single- 

point  constraints. 

68.  Go  to  DMAP  No.  71  if  no  single-point  constraints. 

69.  SCE1  partitions  out  single-point  constraints 


Kff 

1 Kfs" 

K - , K 
sf  1 ss 

£Bnnl 

= 

_Bff 

Bsf 

1 Bf 
fs 

”bm 

and  [Kjn]  = 

> 1 k4  _ 
ff  1 Kfs 

T?  'JT 

_Ksf  I Kss_ 

72.  Equivalence  [K^]  to  [Kaa],  [M^]  to  [Mqq],  [B^]  to  [Baa3  and  [K^]  to  [K^]  if  no  omitted 
coordinates. 

74.  Go  to  DMAP  No.  88  if  no  omitted  coordinates. 
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75.  SMP1  partitions  constrained  stiffness  matrix 


77. 

78. 


[Kff]  = 


solves  for  transformation  matrix  [G  ] = 

and  performs  matrix  reduction 

/I 


aa 


oa 


ao 


oo 


w 


■ »„]  ♦ W 


Go  to  DMAP  No.  80  if  no  mass  matrix. 
SMP2  partitions  constrained  mass  matrix 


[Mff]  = 


and  performs  matrix  reduction 


aa 


oa 


ao 


oo 


["!.]  ■ * t".<W  * [»a0c0]T  + [«J]t«00]tG03 


81.  Go  to  DMAP  No.  84  if  no  viscous  damping  matrix. 

82.  SMP2  partitions  constrained  viscous  damping  matrix 


85. 

86. 


[Bff] 


B B 
aa  I ao 


oa 


oo 


and  performs  matrix  reduction 


[B1  ] = [B  ] + TB  ][G  ] + [B  G 1T  + [GT1[B  1[G  ] 
L aaJ  L aaJ  L aoJL  oJ  L ao  oJ  L oJL  ooJL  oJ 

Go  to  DMAP  No.  88  if  no  structural  damping  matrix. 

SMP2  partitions  constrained  structural  damping  matrix 


Kff]  = 


\A  I \A 

aa  1 Kao 


K4 

LKoa 


oo 


and  performs  matrix  reduction 


<3  ■ t<a]  * [<0][G0]  * [<0G0]T  * [GT0][kJ0][G0] 

89.  DPD  generates  flags  defining  members  of  various  displacement  sets  used  in  dynamic  analysis 
(USETD),  tables  relating  internal  and  external  grid  point  numbers,  including  extra  points 
introduced  for  dynamic  analysis,  and  prepares  Transfer  Function  Pool,  Dynamics  Load  Table, 
Nonlinear  Function  Table  and  Transient  Response  List. 

92.  Equivalence  [Gq]  to  [G^]  and  [Gm]  to  [G^]  if  no  extra  points  introduced  for  dynamic  analysis 

94.  BMG  generates  DMIG  card  images  describing  the  interconnection  of  the  fluid  and  the  structure 
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98.  Go  to  DMAP  No.  101  if  no  fluid  structure  interface  is  defined. 

99.  MTRXIN  generates  fluid  boundary  matrices  [Ab  f?]  and  [Kb  if  a fluid  structure  interface 

is  defined.  The  matrix  [Kb  is  generated  only  for  a nonzero  gravity  in  the  fluid. 

103.  MTRXIN  selects  the  direct  input  matrices  [K2d],  [M2d]  and  [B2  ]. 

pp  pp  pp 

107.  Equivalence  [Kpp]  to  [K2£]  if  no  [Kb>fJl]  and  [Mpp]  to  [Mpp]  if  no  [Ab>fjl]. 

108.  Go  to  DMAP  No.  112  if  no  [«b  fJ]. 

109.  Equivalence  [Kb>f)l]  to  [K2*]  if  no  [Kpp]. 

110.  Go  to  DMAP  No.  105  if  no  [K*J]. 

PP 

111.  ADD  assembles  matrix  [K2*]  = [Kb  fJl]  + [Kpp]. 

113.  Equivalence  [K2*]  to  [Kpp]  if  no  [Ab>fJl]. 

114.  Go  to  DMAP  No.  118  if  no  [Ab  n]. 

115.  ADD  subs  tracts  [Ab  from  [K2*]  to  obtain  [Kpp]. 

116.  Transpose  [Ab  to  obtain  [Afa  ^]T 

117.  ADD  assembles  input  matrix  [M2  ] = MFACT  [A.  ,„]T  + [M2d]. 

pp  b,fx,  pp 

123.  Equivalence  [M2p]  to  [MdcJ],  [B2p]  to  ^Bdd^  and  ^-Kpp^  t0  ^-Kdd-^  n0  constrd1*nts  applied, 
[Maa]  t0  CMdd^  n0  direct  inPut  mass  matrices  and  no  extra  points,  and  [Kfla]  to  [K^^] 
if  no  direct  input  damping  matrices  and  no  extra  points. 

125.  Go  to  DMAP  No.  127  if  only  extra  points  defined. 

126.  GKAD  assembles  stiffness,  mass,  and  damping  matrices  for  use  in  Direct  Transient  Response 

^Kdd^  = ^Kdd^  + ^Kdd^’ 

t"dd]  ■ ["dd]  * fL1  *"<* 

[Bd<1]  ■ 

All  matrices  are  real. 

o 2 

128.  Equivalence  [B^]  to  [B^^]  if  all  damping  is  Direct  Matrix  Input,  [Mdd]  to  [M^^]  if  all 
mass  is  Direct  Matrix  Input  and  [Kdd]  to  if  all  stiffness  is  Direct  Matrix  Input. 

130.  Go  to  DMAP  No.  181  and  print  error  message  if  no  Transient  Response  List. 

133.  Go  to  next  DMAP  instruction  if  cold  start  or  modified  restart.  LBL13  will  be  altered  by  the 
Executive  System  to  the  proper  location  inside  the  loop  for  unmodified  starts  within  the 
loop. 

134.  Beginning  of  loop  for  additional  dynamic  load  sets. 

136.  CASE  extracts  user  requests  from  CASECC  for  current  loop. 
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n 

139.  TRD  forms  the  linear  and  nonlinear  dynamic  load  vectors  {P^}  and  {P^  } and  integrates  the 

equations  of  motion  over  specified  time  periods  to  solve  for  the  displacements,  velocities 
and  accelerations,  using  the  following  equation 

£Mddp2  + Bddp + KddJ{ud}  = {pd}  + {PT} . 

140.  Equivalence  { P^}  to  {P^}  if  no  constraints  applied. 

142.  VDR  prepares  displacements,  velocities  and  accelerations,  sorted  by  time  step,  for  output 
using  only  the  independent  degrees  of  freedom. 

145.  Go  to  DMAP  No.  153  if  no  output  request  for  the  independent  degrees  of  freedom. 

146.  SDR3  sorts  the  independent  displacements,  velocities,  accelerations  and  nonlinear  load 
vectors  by  point  number. 

147.  0FP  formats  the  requested  independent  displacements,  velocities,  accelerations  and  nonlinear 
load  vectors  sorted  by  point  number  and  places  them  on  the  system  output  file  for  printing. 

150.  XYTRAN  prepares  the  input  for  X-Y  plotting  of  the  independent  displacements,  velocities, 
accelerations  and  nonlinear  load  vectors  vs.  time. 

152.  XYPL0T  prepares  requested  X-Y  plots  of  the  independent  displacements,  velocities,  accelera- 
tions and  nonlinear  load  vectors  vs.  time. 


155.  Go  to  DMAP  No.  174  if  no  output  request  involving  dependent  degrees  of  freedom  or  forces  and 
stresses. 

156.  Equivalence  {u^}  to  { u^}  if  no  constraints  applied. 

157.  Go  to  DMAP  No.  159  if  no  constraints  applied. 

158.  SDR1  recovers  dependent  components  of  displacements 

<»„>  ■ • 


!v!  ■ 


(uf  + ue 

( Us 


V = [G>f  + 


ue> 


and  recovers  sinqle-point  forces  of  constraint  {qs>  = -{Ps>  + [K^s]{u*}  . 

161.  SDR2  calculates  element  forces  and  stresses  (0EF1,  0ES1)  and  prepares  load  vectors,  dis- 
placement, velocity  and  acceleration  vectors  and  single-point  forces  of  constraint  for  out- 
put (0PP1,  0UPV1 , PUGV,  0QP1 ) - all  sorted  by  time  step. 

162.  SDR3  prepares  requested  output  sorted  by  point  number  or  element  number. 

164.  0FP  formats  requested  output  sorted  by  point  number  or  element  number  and  places  it  on  the 
system  output  file  for  printing. 
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166.  Go  to  DMAP  No.  170  if  no  deformed  structure  plots  reauested. 

167.  PL0T  Drepares  all  requested  deformed  structure  plots. 

169.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  deformed  Dlot  generated. 

171.  XYTRAN  prepares  the  input  for  requested  X-Y  plots. 

173.  XYPL0T  prepares  requested  X-Y  plots  of  displacements,  velocities,  accelerations,  forces, 
stresses,  loads  or  single-point  forces  of  constraint  vs.  time. 

175.  Go  to  DMAP  No.  185  if  no  additional  dynamic  load  sets  need  to  be  processed. 

176.  Go  to  DMAP  No.  134  if  additional  dynamic  load  sets  need  to  be  processed. 

177.  Go  to  DMAP  No.  179  and  print  error  message  if  more  than  100  loops. 

178.  Go  to  DMAP  No.  185  and  make  normal  exit. 

180.  DIRECT  TRANSIENT  RESP0NSE  ERR0R  MESSAGE  N0.  2 - ATTEMPT  T0  EXECUTE  M0RE  THAN  100  L00PS . 

182.  DIRECT  TRANSIENT  RESP0NSE  ERR0R  MESSAGE  N0.  1 - TRANSIENT  RESP0NSE  LIST  REOUIRED  F0R 
TRANSIENT  RESP0NSE  CALCULATES. 

184.  DIRECT  TRANSIENT  RESP0NSE  ERR0R  MESSAGE  N0.  3 - MASS  MATRIX  REOUIRED  F0R  WEIGHT  AND  BALANCE 
CALCULATI0NS. 
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3 Restart  Tables  for  Direct  Transient  Response 
3.1  Bit  Positions  for  Card  Name  Restart  Table 


Card  Name  Bit  Pos. 


Card  Name  Bit  Pos. 


ADUM1 

ADUM2 

ADUM3 

ADUM4 

ADUM5 

A0UM6 

AUUM7 

ADUM8 

ADUM9 

AXIC 

AX  I F 

C DAMP 1 

CDAMP2 

CDAMP3 

C0AMP4 

CELAS1 

CELAS2 

CELAS3 

CELAS4 

CM ASS  1 

CMASS2 

CM ASS  3 

CMASS4 

COROiC 

CORD1R 

CORDIS 

CORD2C 

CURD2R 

CURD2S 

FREEPT 

GRDSET 

oRID 

GRIDB 

POINTAX 

PRESPT 

RINGAX 

RINGFL 

SECTAX 

SEUGP 

SPOINT 

BAROR 

CBAR 

CCGNEAX 

CDUM1 

CDUM2 

CDUM3 

CDUM4 

CDUM5 

CDUM6 

CDUM7 

CDUM8 

CDUM9 

CFLUID2 

CFLUID3 

CFLUID4 

CHEXA1 

CHEXA2 


1 

I 

l 

1 

I 

I 

1 

I 

I 

l 

I 

1 

1 

I 

1 

I 

1 

I 

I 

1 

1 

1 

1 

i 

I 

I 

1 

1 

I 

1 

I 

I 

1 

I 

I 

1 

1 

I 

1 
1 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


CUNRJO 

CQOMEM 

CUUMEM1 

CUDMEM2 

CQDMEM3 

CQDPLT 

CQUAOl 

CQUAU2 

CROD 

CSHEAR 

CTETRA 

CTURORG 

CTRAPRG 

CTR6SC 

C TR I A 1 

CTRI A2 

CTR I ARG 

CTRMEM 

CTRPLT 

C TUBE 

CTWlST 

C WEDGE 

PBAR 

PC OWE  A X 

PDUMI 

PDUM2 

PDUMi 

PDUM4 

PDUM5 

PDUM6 

PDUM7 

PDUM8 

PDUM9 

PUDMEM 

PUDMEM1 

PUDMEM2 

PQDMEM3 

PQDPLT 

PgUADi 

PQUAD2 

PROD 

PSHEAR 

PTORDRG 

PTRBSC 

P TR I A 1 

PTR I A2 

PTRMEM 

PTRPLT 

PTUBE 

PTWIST 

GENEL 

CGNM1 

CQNM2 

FSLIST 

PELAS 

PMASS 

MAT  1 


2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 

5 
5 

5 

6 

7 

8 


Card  Name 

Bi  t 

MAT2 

8 

MAT3 

8 

MATT  1 

8 

M AT  T 2 

8 

MATT3 

8 

TABLEM1 

8 

TABLEM2 

8 

T AttL  EM  3 

8 

TABL6M4 

8 

T EMPMT $ 

8 

TEMPMXS 

8 

AX  I S YM  $ 

9 

M PC 

9 

MPCADD 

9 

MPCAX 

9 

MPC  $ 

9 

SPC 

10 

5PCI 

10 

SPC  ADD 

10 

SPC  AX 

10 

SPC$ 

10 

ASET 

11 

ASET1 

11 

OMIT 

11 

UMIT1 

11 

UMI TAX 

11 

SUPAX 

12 

SUPORT 

12 

TEMP 

13 

TEMPAX 

13 

TEMPO 

13 

TEMPP1 

13 

TEMPP2 

13 

TEMPP3 

13 

TEMPRB 

13 

WTMASS 

14 

GRDPWT 

15 

PLOTEL 

16 

PLOTS 

18 

POUTS 

19 

XYOUTS 

20 

AOUTS 

21 

LOOPS 

22 

LOUP  1 S 

23 

COUPMASS 

24 

CPBAR 

24 

CPQDPLT 

24 

CPQUAD1 

24 

CPOUAD2 

24 

CPROD 

24 

CPTRBSC 

24 

CPTRIA1 

24 

CPTRI A2 

24 

CPTRPLT 

24 

CPTUBE 

24 

NULOOPS 

25 

AXYOUT  $ 

27 
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Card  Name  Bit  Pos. 


BDYLIST 

52 

FLSYM 

52 

G 

56 

M3 

56 

M4 

56 

EPQINT 

57 

SEQEP 

57 

TF 

57 

CVISC 

58 

PDAMP 

59 

PVISC 

59 

OMIAX 

60 

UMIG 

60 

B2PPS 

60 

K2PPS 

60 

M2PPS 

60 

TF  $ 

60 

OAREA 

61 

DELAY 

61 

DLOAD 

61 

NOL INI 

61 

NOLIN2 

61 

NOLIN3 

61 

NULIN4 

61 

TABLED1 

61 

TABLED2 

61 

TABLED3 

61 

TABLED* 

61 

TIC 

61 

TLGAD1 

61 

T L0A02 

61 

TSTEP 

61 

DLGADS 

62 

ICS 

62 

NLFURCE 

62 

T STEPS 

62 
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3.10.3.2  Bit  Positions  for  File  Name  Restart  Table 


File  Name  Bit  Pos. 


^GPOT 

94 

C ST 

94 

-OEXIN 

94 

GpDT 

94 

r,P  L 

94 

SIL 

94 

rCT 

95 

gptt 

9o 

zCPT 

97 

EST 

97 

GEI 

97 

GPCT 

97 

GPST 

9* 

K4GG 

9a 

KGGX 

98 

3GG 

99 

MGG 

99 

KGG 

100 

QG 

101 

use  r 

101 

YS 

101 

OGPST 

102 

GM 

103 

BNN 

104 

K4NN 

104 

KMN 

104 

104 

bff 

105 

K4FF 

105 

KFF 

105 

KFS 

105 

MFF 

105 

GO 

106 

kaa 

106 

DLT 

107 

SQDYN 

107 

GpL0 

107 

NLFT 

107 

SILO 

107 

IF  POOL 

107 

TR  L 

107 

11$  tTD 

107 

C A S c X X 

103 

B2PP 

109 

K 2P° 

109 

M2PP 

109 

File  Name  Bit  Pos. 


8209 

110 

8 no 

l 10 

GMD 

L 10 

O^P 

1 10 

<200 

110 

KDD 

1 10 

'4209 

no 

'400 

no 

POT 

ill 

P >1L0 

in 

PPT 

in 

p ST 

in 

JOVT 

in 

flJDVl 

112 

OPNL  1 

1 12 

JUDl'2 

113 

1P\ L? 

113 

OP 

114 

IPV 

1 14 

0 ~F  1 

115 

QFS1 

115 

9PP1 

1 15 

nopi 

115 

^UPVl 

115 

P‘JGV 

115 

0CF  2 

1 16 

0ES2 

116 

?PP  2 

116 

0QP2 

llo 

TJPV2 

116 

POPPOL 

118 

A BFL 

119 

K8FL 

1 19 

ELSFTS 

120 

G°S”TS 

120 

P L T P A R 

120 

PLTSETX 

120 

MAA 

121 

3 AA 

122 

<4  A A 

123 
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3.10.3.3  Card  Name  Restart  Table 


DMAP 

Inst. 


10 


Bit  Position 

20  30  40 


50 


60 


BEGIN 

FTLC 

G^l 

SAVE 

P IP  GE 

CHKPNT 

COND 

QV? 

CHKPNT 

PLTSET 

SAVE 

PTTMSG 

S^tVAL 

SAVc 

cond 

PLOT 

SAVE 

PR T MSG 

LABEL 

CHKPNT 

GP3 

CHKPNT 

TA1  f 


label 

PAR  AM 

GP4 

SAVE 

PURGE 

EQUIV 

CHKPNT 

COND 

COND 

GPSP 

CFP 


1234567890 
123458769 J 

I 
I 
I 
1 
I 

12  45 
12  45 


1 

1 

1234567 


SAVE 

1234567 

3 

PURGE 

123*567 

3 

CHKPNT 

1234567 

3 

CJND 

123  5o76 

345 

SMA1 

123 

6 8 

SAVE 

123 

6 8 

PURGE 

123 

6 3 

CHKPNT 

123 

6 8 

SMA2 

123  5 78 

4 

SAVE 

123  5 78 

4 

PUR  GE 

123  5 78 

4 

CHKPNT 

123  5 78 

4 

COND 

123  5 78 

45 

COND 

123  5 78 

45 

GDW  G 

123  5 78 

45 

QFP 

123  5 78 

45 

SAVE 

123  3 73 

45 

LAB~L 

123  5 7 

45 

EQUI  V 

1234  6 8 

CHKPNT 

1234  6 8 

COND 

1234  6 8 

SMA3 

1234  6 8 

CHKPNT 

1234  6 8 

1234 

1 

1 

1 

1 


6 8 


90 

90 

90 

90 


123456789 
123456789011 
123  680 

6 
6 
6 


123 

123 

123 


890 

890 

890 


123456 

123456 


6 

6 


390 
8 90 


1234 
12  34 


8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

3 


4 


4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


4 

4 


2 6789012 

2 6789012 


8 

8 


89 

89 

89 

89 


89 

89 

89 

89 
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DMAP 

Inst. 


10 


Bit  Position 

20  30  40 


50  60 


SAVE 

LAB  EL 

C JND 

MCEil 

CHKPNT 

MC ''  2 

CHKPNT 

LARFL 

C1UIV 

CHKPNT 

CGND 

SCSI 

CHKPNT 

LABEL 

EUUIV 

CHK°N  T 

CGND 

SHP1 

CHKPNT 

CGND 

S^P2 

CHKPMT 

LABEL 

CO  NO 

S‘*P2 

CHKPNT 

LABrl 

CONO 

SOP  2 

CHKPNT 

LABEL 

DPD 

SAVE 

P'JP  GF 

FGUIV 

CHKPNT 

B HG 

SAVE 

PAR  AM 

PURGE 

CGND 

M T R X I N 

SAVE 

LABEL 

CHKPNT 

MTPXIN 

SAVE 

PARAM 

PAP  AM 

EQUIV 

CGND 

EQUIV 

CGND 

AGO 

LABFL 

EQUIV 

CGND 


123  5 8 90 

123  6 390 

123456789 
I 9 

I 9 

123456789 
123456739 
1 2 345o  73  9 
1284567890 
1234567890 
123-*56789Q 
1234567890 
1 2 3 4 5 6 7 S 9 0 
123456739 J 
12345673901 
1 2 345678  901 
12345673901 
1234  6 8901 
1234  6 8901 
12345  l>  73901 
12345673901 
12345o7390l 
12345673901 
1234  6 3901 
1234  6 3931 
1234  6 3901 
1234  6 8901 
1234  6 3901 
1234  6 3901 
1234  6 3901 
12345678901 
1 901 

1 901 

1 

12345678901 
1 901 

1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


4 


4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


4 

4 

4 

4 


4 


4 


4 


4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


4 

4 

4 

4 


4 


4 


89 
89 
39 
3 9 
89 
39 
89 
89 
39 


39 

89 

89 


89 

89 

89 

99 


89 

7 1 

7 l 
7 1 

2 67890 

2 7 01 

2 

2 

2 7 0 

2 
2 
2 
2 
2 
2 

2 7 0 

2 7 0 

2 7 0 

2 7 0 

2 7 0 

2 7 0 

2 7 0 

2 7 0 

2 7 0 

2 7 0 

2 7 0 

2 7 0 
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RIGID  FORMATS 


DMAP 

Inst. 

Ann 
T RN  SP 
ADD 
LABEL 

p.\o  AM 
P AR  AM 
PAR  AM 
P'JRGC 
EOUI  V 
CHKPNT 
COND 
GKAO 
LABEL 
fcOUlV 
CHKPN  r 
C JND 
PAR  AM 
PAR  AM 
J JMO 
S$S 
LAB  Ft 

tss 

PUR  Gc 
C A S c 
SAV  ^ 
CHKPNT 
TR  D 
EQtJI  V 
CHKPNT 
VDR 
SA  Vc 
CHKPNT 
CD  NO 
SDR  3 
rif=p 
SAVE 

CHKPNT 

XVTRAN 
SAVE 
XYP  LOT 
LABEL 

PAR  AM 

C JNO 

EQJIV 

CHN  n 

SDR  1 

LABEL 

CHKPNT 

SDR  2 

SDR3 

CHKPNT 

OFP 

SAVE 

COND 

PLOT 

SAVE 

PRTMSG 


10 


20 


Bit  Position 
30 


40 


50 


1234567890 


1 3 


I 3 


ji  4 

4 

U 4 

4 

Ji  4 

4 

Jl  4 

4 

31  4 

4 

Jl  4 

4 

Jl  4 

4 

Jl  4 

4 

)1  4 

4 

4 

234 

) 12  34  6 

234 

4 

234 

J 12 3456  89C 

12345 

4 

234 

J 1234  6 9 

12345 

) 1 2 3 4 6 9 

12345 

J 1234  6 9 

12345 

n 4 

234 

Jl  4 

234 

Jl  4 

234 

90 

1 7 

90 

1 7 

1 7 

1 7 

1 7 

1 

1 

1 7 

7 

7 

7 

1 

Jl  4 

234 

Jl  4 

234 

Jl  4 

234 

Jl  4 

234 

)1  4 

234 

Jl  4 

234 

)1  4 

234 

890 

890 

890 

9 

9 

8 

8 

8 

8 
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60 

7 0 

7 0 

7 0 

7 0 

7 0 

7 0 

7 0 

7890 
7890 
7890 
7890 
67390 
67390 
67390 
67890 
67890 

6789012 


6789012 


6789012 

6789012 

6739012 

6789012 

6789012 

6789012 


6789012 

6739012 

6789012 

6789012 

6789012 

6789012 

6789012 
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DMAP 

Inst. 


TO 


Bit  Position 

20  30  40 


50  60 


L A 3 c L 
XV  TRAM 
SAV  ' 
XVPLOT 

LAO  ;-l. 

cond 

sss 

R5PT 

sss 

J'JHP 

sss 

JUMP 

LABEL 

SSS 

PRTPARM 

SSS 
LAD  'L 
P? T PAl  M 
LA8  "L 
PR  T PA  PM 
LAB'LL 
END 


I 3 


I 3 


I 3 

1 2 34  5o 70 90 

1 3 


01 


1 3 
123*56789f 
123*56789 
123*567 890 
12  3*  5 o 7 8 90 
123*567690 
123*50 7891 


J 12 


0 12 


123*56  890 


23*56 

23*56 

123*56 

123*56 

123*56 

>3*56 


890! 


3901 

890 

8901 

390 

390 


? 3 
23 
23 

123* 

23 

2 3 


123* 
2 3* 
123* 
123* 
123* 
12  3* 


2 


6 7890 


12 


2 

2 

2 

2 

2 

2 


57890; 
67890 
67390 
6 7890 
67890 
6 7 8 9 C 


12 
12 
12 
L 2 
12 
12 
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3.10.3.4  Rigid  Format  Change  Restart  Table 


DMAP  Bit  Position  DMAP  Bit  Position 

Inst.  63  70  80  Inst.  63  70 


B-CIN 
F I L “ 
G°I 
SAV  ’ 

pj  rgi- 

CMKPNT 
C JNID 
G*3  2 

CMKPNT 

pl  r$FT 

s a v : 

PPT'ISG 
S.  TVAL 
SAVr 
C^NO 
PL  JT 
SAV: 
PRT  > 
L‘V  L 
CMKPNT 
G°3 

C.’KPpT 

TA1, 

SAvr 

P'.JRG* 

CMKPNT 

COND 

SMA  1 

sav: 

P JR  GF 
CMKPNT 

SMA2 

Save 

PUP  GE 
CMKPNT 
CJND 
C JMD 

gp  fir, 

DFP 

SAV- 
LABEL 
F OM  IV 
CMK WNT 

cond 

SMA  3 

CMKPNT 

LABEL 

PAR  AM 

GP4 

SAVE 

PJRGr 

c 3UI  V 

CMKPNT 

COMO 

cond 

GP  SP 

QFP 


34667890  234 
34 So 7390  234 


3 6 78 

3 o 7 3 
3 673 

3 673 


SA  Vi 
la«3.;l 
COND 
mcc  i 
fMKPNr 
MC  ' 2 

CMKPNT 
LA  3 El 
c:  HJIV 

CHK  °NT 
COND 
SC  E L 
CMKPNT 
LAB  "L 
FQU  IV 
CMKPNT 

CON  0 

S I'M 

CHK  ° NT 

COND 

SMP2 

C iKPNT 

LAK'-L 

CfiNO 

SMP2 

CMK  PNT 

LAB^L 

COND 

S4P2 

CMK  PNT 

LABEL 

DPO 

SA  V f* 

PURGE 

E)UI  V 

CMKPNT 

ft  MG 

SAVE 

PARAM 

P JR  GE 

COND 

MTRXIN 

SAVE 

LA  3 -L 

CMKPNT 

MTP  XI  N 
SAVE 
PAP  AM 
PAPAM 

SOU  IV 

COND 

FQUIV 

COND 

ADD 

LABrL 

FDJTV 

COND 
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DMAP 

Bit  Position 

DMAP 

Bit  Position 

Inst. 

63  70  80 

Inst. 

63  70 

A 00 

S A Vc 

TRNSP 

XYPLHT 

ADD 

LA  3 -l 

LA3-L 

C JNO 

34567890 

2 3 A 

PAR  AM 

P’PT 

3456 789 J 

2 54 

PAP  AM 

JUMP 

34567890 

2 54 

PAR  Am 

JUHO 

34567$  • 

2 34 

P'JRGE 

LA3CL 

34567890 

2 34 

DU  IV 

PR Tp ARM 

3466  J 

2 34 

CHKPNT 

LAR  rL 

3456 7890 

2 34 

CnND 

90 

p R T ° A R M 

3456789 0 

2 34 

GKA.O 

90 

LABEL 

34567  390 

234 

LA  H EL 

90 

P'«tTPARM 

3-+567890 

23  ♦ 

DJIV 

LABEL 

345u  789J 

2 34 

CHK^N't 

r:\jo 

34567890 

2 34 

CTMO  34567890  2 34 

PARAM 

PAP  AM  34567890  234 

J*JMP  34567890  234 

L A3  EL  345o  7 890  234 

P:.JP  Gr 

CA Sc  34567390  2 34 

S A 7 - 34567890  234 

CHKPNT  34567890  234 

TRO 

EOJIV 

CHKPNT 

VHP 

SAVE 

CHKPNT 

C )N0 

SOP  3 

0«=P 

SAV  r- 

CHKPNT 

XYTRAN 

SAVE 

X VP LOT 

LABEL 


PAR  AM 

34567890 

2 34 

CONP 

34567890 

2 34 

EOUIV 

34567899 

2 34 

CHND 

34567843 

234 

SOP  I 

3458  789 J 

2 34 

LABEL 

34567390 

2 34 

CHKPNT 

34567893 

2 34 

SOP  2 
S0R3 

CHKPNT 

OPP 

SAVE 

C'JND 

PLOT 

SA  Vr 

PPT^SG 

LABEL 

XYTRAN 
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3.10.3.5  File  Name  Restart  Table 


DMAP 

Bit  Position 

DMAP 

Bit  Position 

Inst. 

94 

100 

no 

120 

Inst.  94 

o 

O 

O 

BCG  in: 

SAVE 

FTL- 

LABEL 

2 

GP1 

4 

C BNO 

34 

sav: 

4 

MC  “1 

3 

PURGE 

CHKPNT 

3 

CHKPNT 

MC  ~ 2 

4 

CTMD 

CHKPNT 

4 

CT2 

5 

LABEL 

34 

CHKpNT 

5 

EQUIV 

5 

PLTSFT 

0 

CHKPNT 

5 

SAVE 

0 

CT\ID 

5 

PR T MSG 

0 

SCE  1 

5 

SE  TVAL 

0 

CHKPNT 

5 

SAVE 

0 

LABEL 

5 

CUND 

EQUIV 

6 

PLOT 

CHKPNT 

6 

S4V~ 

CJND 

6 

prtmsg 

SI  PI 

6 

LABEL 

CHKPNT 

6 

CHKPNJT 

0 

CONO 

GD  3 

6 

SMP2 

CHKPNT 

6 

CHK  °NT 

TAlt 

7 

LABEL 

SAVE 

7 

COMO 

PURGE 

739 

2 456 

123 

S HP  2 

CHKPNT 

7 

CHK  DNT 

CUND 

3 

LABEL 

SMA  1 

8 

CONO 

SAVr 

8 

SMP2 

P'JPGF 

8 

CHK  °NT 

CHKPNT 

8 

LABEL 

0 

SMA2 

9 

DPD 

7 

SAVE 

9 

SAVE 

7 

P JR  GF 

9 

PUP  GF 

7 

CHK°NT 

9 

EQUIV 

0 

C3NO 

CHKPNT 

7 

CONO 

BMG 

GPWG 

SAVE 

OFD 

PAR  AM 

9 

SAVE 

P'JRGC 

LABEL 

8 

COND 

EQ  d I V 

O 

MTRXIN 

CHKPNT 

0 

SAVE 

CONO 

0 

LABEL 

SMA  3 

0 

CHKPNT 

CHKPNT 

0 

MT  R X I N 

9 

LABEL 

0 

SAV  - 

9 

PARAM 

I 

PARAM 

9 

GP4 

L 

PARAM 

9 

SAVE- 

I 

EQUIV 

9 

PUR  GF 

I 

3 54 

01  4 

CONO 

9 

EQUIV 

4 

EQ'JIV 

9 

CHKPNT 

CONO 

9 

CONO 

2 

ADD 

9 

CGND 

2 

LAO  CL 

9 

G°SP 

2 

EQUIV 

9 

GFP 

2 

CONO 

9 

120 


123 
123 
12  3 


L 

i 

I 

I 


3 

3 

3 

123 


8 

8 

9 

8 

9 

9 

9 

9 

9 
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DMAP  Bit  Position  DMAP 

Inst.  94  100  110  120  Inst.  94 


a >0 
r * S P 
ADO 
LAHr*L 
PAR  AM 
PA-  AM 
PA?  AM 

p not 
fouiv 
c KPM T 
c IN  0 

GKAO 
LA'^L 
F )U  IV 
CHK°N  r 
C UNO 
P,\J  AM 

PA  ;•  AM 
J J/° 
LA3 -L 
PURGE 
CAST 
S A Vc 
CHKPNr 
T3  0 
&3Uf¥ 

CHKPNT 

VO*? 

SAVE: 

CHKPNT 

CO  NO 

SOS  3 

OF'5 

SA  Vc 

C HKPNT 

XYTRAN 

SAV~ 

XYPLQT 

LA3FL 

PARAM 

C l.ND 

C‘JUI  V 

CONO 

SDR  I 

LA  < SI 

CHKPNT 
SOP  2 
SEP  3 
CHKPNT 
OFP 
SAVE. 

C )ND 

PLOT 
SA  VT 
PRTmsg 
LA  :3  ; L 
XYTRAN 


0 

9 

9 

9 

9 

9 

9 

0 

0 

0 

0 

0 

0 

0 

0 

I 

3 

3 

3 

8 

3 

8 

1 

1 

1 

2 

2 

2 

3 

3 


3 


SA  V 

XYPli  T 
LA  HI 
CONO 
T 

JUMP 
JUMP 
L A 3 L 
PR TP ARM 

PP.TP  AF  V 
LA8TL 
PR TP Ac  M 
L A 8 it  L 
FNf) 


4 

4 

4 

4 

4 

4 

4 


6 

6 


Bit  Position 
100  110 
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3.10.4  Case  Control  Deck  and  Parameters  for  Direct  Transient  Response 

The  following  items  relate  to  subcase  definition  and  data  selection  for  Direct  Transient 
Response: 

1.  One  subcase  must  be  defined  for  each  dynamic  loading  condition. 

2.  DL0AD  or  N0NLINEAR  must  be  used  to  define  a time-dependent  loading  condition  for  each 
subcase. 

3.  Constraints  must  be  defined  above  the  subcase  level. 

4.  TSTEP  must  be  used  to  select  the  time-step  intervals  to  be  used  for  integration  and  out- 
put in  each  subcase. 

5.  If  nonzero  initial  conditions  are  desired,  IC  must  be  used  to  select  a TIC  card  in  the 
Bulk  Data  Deck. 

6.  On  restart  following  an  unscheduled  exit  due  to  insufficient  time,  the  subcase  structure 
should  be  changed  to  reflect  any  completed  loading  conditions.  The  TSTEP  selections 
must  be  changed  if  it  is  desired  to  resume  the  integration  at  the  point  terminated. 

The  following  printed  output,  sorted  by  point  number  or  element  number  (S0RT2)  is  available  at 
selected  multiples  of  the  integration  time  step: 

1.  Displacements , velocities,  and  accelerations  for  a list  of  PHYSICAL  points  (grid  points 
and  extra  scalar  points  introduced  for  dynamic  analysis)  or  S0LUTI0N  points  (points  used 
in  formulation  of  the  general  K system). 

2.  Nonzero  components  of  the  applied  load  vector  and  single  point  forces  of  constraint  for  a 
list  of  PHYSICAL  points. 

3.  Nonlinear  force  vector  for  a list  of  S0LUTI0N  points. 

4.  Stresses  and  forces  in  selected  elements  (All  not  allowed). 

The  following  plotter  output  is  available  for  Transient  Response: 

1.  Undeformed  plot  of  the  structural  model. 

2.  Deformed  shapes  of  the  structural  model  for  selected  time  intervals. 

3.  X-Y  plot  of  any  component  of  displacement,  velocity,  or  acceleration  of  a PHYSICAL  point 
or  S0LUTI0N  point. 
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4.  X-V  plot  of  any  component  of  the  applied  load  vector,  nonlinear  force  vector,  or  single- 
point force  of  constraint. 

5.  X-Y  plot  of  any  stress  or  force  component  for  an  element. 

The  data  used  for  preparing  the  X-Y  plots  may  be  punched  or  printed  in  tabular  fom  (see 
Section  4.2).  Also,  a printed  summary  is  prepared  for  each  X-Y  plot  which  includes  the  maximum 
and  minimum  values  of  the  plotted  function. 

The  following  parameters  are  used  in  Direct  Transient  Response: 

1.  GRDPNT  - optional  - A positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed.  All  fluid  related  masses  are  ignored. 

2.  WTMASS  - optional  - The  terms  of  the  structural  mass  matrix  are  multiplied  by  the  real 
value  of  this  parameter  when  they  are  generated  in  SMA2.  Not  recommended  for  use  in 
hydroelastic  problems. 

3.  (a  - optional  - The  real  value  of  this  parameter  is  used  as  a uniform  structural  damping 
coefficient  in  the  direct  formulation  of  dynamics  problems.  Not  recommended  for  use  in 
hydroelastic  problems. 

4.  W3  and  W4  - optional  - The  values  of  these  parameters  are  used  as  pivotal  frequencies  for 
uniform  structural  damping  and  element  structural  damping  respecti vely . W3  is  required 
if  uniform  structural  damping  is  desired.  W4  is  required  if  structural  damping  is  de- 
sired for  any  of  the  structural  elements.  See  page  9.3-8  of  the  NASTRAN  Theoretical  Manual. 

5.  C0UPMASS  - CPBAR,  CPR0D,  CPQUAD1 , CPQUAD2,  CPTRIA1  , CPTRIA2,  CPTUBE,  CPQDPLT,  CPTRPLT, 
CPTRBSC  - optional  - These  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  element^ 
that  include  bending  stiffness  (see  Section  3.1  for  list  of  elements).  See  Section  3.1.5 
for  an  explanation  of  the  use  of  these  parameters. 
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3.11  MODAL  COMPLEX  EIGENVALUE  ANALYSIS 

3.11.1  DMAP  Sequence  for  Modal  Complex  Eigenvalue  Analysis 


RIGID  FORMAT 
SERIES  Ml 

DMAP  LISTING 

KloID  FORMAT 

10 

NASTKAN  SOURCE  PROGRAM  COMPILATION 
DMA  P—  U M A P INSTRUCTION 
NO* 


1 OEGlN 

NU.lO  MOCAL  COMPLEX  EIGENVALUE  ANALYSIS  - SEMES  Ml  $ 

2 FILE 

LLL^TAPE/  GOD  = S AVE/  G“0=SAVE  $ 

3 (CPI  3) 

GFQMltGE0M2  t/GPL ,EQEXIN,GPDT,CSTMf BGPOT, SIL/V.N.LUSCT/  C,N, 

123/V.N .NOGPDT  $ 

4 SAVE 

LUSET  % 

5 CHKPNT 

GPL , EQEXIN, GPDTfCSTM, BGPOT, SIL  $ 

6 CpT^) 

GECM2,=QcXIN/FCT  % 

7 CHKPNT 

FCT  $ 

8 PLTSET 

PCCBfEQEXIN?FCT/PLTS£TX*PLTPAR , GP SETS, EL  SETS/ V ,N ,NSI L/  V,N, 

JUMPPLOT  $ 

9 S A Vc 

NSIL  , JUMDPLOT  * 

10  PRTMSG 

PLTSET  X //  % 

11  SFTVAL 

//V,N,PLT*=LG/C  ,N,1/V,N,PFILE/C,N,0  $ 

12  SAVE 

PLTFLG , PF I L E * 

13  COND 

Pit  JUMP  PLOT  $ 

14  (^PUtT) 

PLTPAR  ,G°SETS, EL  SET S ,C ASECC , 8GPDT , EQEXIN, SIL  , ,/PLOTXl/  V,N, 
NS IL/V t N, LUS^T/V, N t JUMPPLOT/V, N, PLTFLG/ V,N,PFILE  t 

15  SAVE 

PFILE  * 

16  PPT^SG 

PLOT  X 1 / / t 

17  LABEL 

Pi  * 

18  CHKPNT 

PLTPAR, GPSETStELSETS  * 

19  COPT) 

GE CM3, EQEXIN, GEC M2 /,GPTT/C,N,123/V,N, NOGR AV/C,N, 123  S 

20  CHKPNT 

GPTT  $ 

2i  Cj a i r) 

,ECT,EPTf BGPDT,SIL,GPTT,CSTM/EST, ,GEI,ECPT,GPCT/V,N,LUSET/  C,N, 
123/V,N,N0SIMP/C,N,0/V,N,N0GENL/V, N,GENEL  $ 

22  SAVE 

NOGENL, NOS  IMP, GENEL  % 

23  COND 

ERROR 1,N0SIMP  $ 
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RioiJ  FORMAT 
St  R I L 6 Ml 

OMAP  LISTING 

RTOTC  FHRMAT 

10 

M A S T R A N SOURCF  PROGRAM  COMPILATION 

qmap-D^AP  instruction 
NO. 


24  PURGE 

OGP  ST/GENEL  * 

25  CHKP  NT 

CSTfECPT  »G°CT  tGFIfnCPST  * 

26 

r STMfMPTf FCPTfGPrT,  OIT/KGGX, ,GPST/V,N,NnGENL/Vf N, N0K4GG  * 

27  CMKPNT 

KGGXtG°ST  « 

28 

CSTM,«PT,erpT,GPCT,r)IT/MGG»/Vt  Y,V»TMASS=1.0/VtN,N0“GG/V,NfNnPGG/ 
'/,Y,cni)PMASS/V,  Y,CoeAR/Vt  Y,cocno/V,  Y,CP0UA01/V,  Y.CPQUAD2/  V, 

Y.rPTBT  41  /V,Y,CPTPI  42/V,Y,CPTURF/V,Y,'*P0r>PLT/V,Y,CPTRPlT/  V,  Y, 
CPTP8SC  t 

29  SAVE 

NCMGG  * 

30  C0^r 

"RPCpl y N°MGG  * 

31  CHKPNT 

MGG  $ 

32  CONIC 

LGP WG ♦ GROPNT  t 

33  (^PWp 

RGPOTtCSTMf EQEXINt MGG/OGDWG/VtYtGP0PNT=-l/VtYtHTMASS  % 

34  n FP 

OGPWGt , f , ,//V*Nf CARONO  $ 

35  SAVE 

CARTNO  % 

36  LAREL 

LGPViG  * 

37  EOlJIV 

KGGX  t KGG/ N^GTNL  S 

3R  CHKPNT 

KGG  $ 

39  CCNO 

LBL1 l v NOGONL  * 

40  (JMAp 

GEI  , KGGX/KGG/Vt NfLUSET/VtN , NOGE NL / V , N f NOS  I MP  % 

41  CHKPNT 

KGG  $ 

42  LARFL 

L °L 1 1 * 

43  PARAM 

//C»NfMPY/V»Nf NS  KIP/C tNtO/CfNf 0 S 

44  (^GP4  P 

CASfcCCtGEUM4 , tUEXlN,SIL  » GPOT/RG.  . USE T . / V • N . LU SET / V • N . MPCF1 / V . 
Nt  MPCF2/ V *Nt SINGLE/VtNtCMIT/V*N*REACT/V*N*NSKIP/V«N«REPEAT/ 

V » Nt  NOSE  T/Vt  NfNOL/VtNtNUA  $ 

45  SAVE 

MPC Flf SINGLE #3^IT,REACT,N0SETtMPCF2»NSKTofREPEAT,N3LtN0A  * 

46  PA© AM 

//C,N, ANO/Vt N,NOSR/V»N, RFACT/Vt N» SINGLF  % 

47  PURGE 

GMfGM0/MOCFl/G0f GOD/OMIT/KPS/S  INGLE /OPC/NOSR/KLR,KRRt MLR t MRP , 
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RIoID  FORMAT  DM AP  LISTING 
SERIES  MI 

RIGIC  FORMAT  l0 

MASTPAN  SOURCE  program  compilation 
DMA  P— D VAD  INSTRUCTION 


NO 

• 

OMfMP/REACT  % 

48 

EOUI  V 

KGGtKNN/MPC<=  I/Mr,r,f  mnk/MOCF  I % 

49 

chkpnt 

KRR  ,KLRfDMf  MLR  , *p , qm, P G f 00 , KF S , OPC , USET , K NN , MNN f GMO t GOD 

53 

CONO 

l PL 4 t GF NFL  S 

51 

GPLtGPSTtUSET,SIL/9GPST  $ 

52 

0FP 

OGPSTtt  t t t//V*  NfCAR  DNO  $ 

53 

SAVE 

CARONO  * 

54 

LABEL 

LPL4  % 

55 

COND 

L8L2,MPCFI  $ 

56 

USFT fRG/GM  $ 

57 

CHKPNT 

CD 

** 

58 

USET?GMtKGGtMGGf ,/KNN,MNN, , % 

59 

CHKPNT 

KNNtMNN  * 

60 

L A8rL 

LRL2  $ 

61 

EOUI  V 

KNNtKFP/SINGLE/MNN, mff/ SINGLE  * 

62 

CHKPNT 

KFFfMFF  $ 

63 

COND 

L RL  3 » S I NGL  E % 

64 

USFT,KNNfMNN, , /KFF f KFSt fMFF, , $ 

65 

C HK  °NT 

KF S » KFF  9 MFF  $ 

66 

LAREL 

L PL  3 t 

67 

EOUI  V 

KFF, KAA/hmit/  MFFfMAA/OMIT  $ 

68 

CHKPNT 

K A A t MA  A $ 

69 

COND 

LBL5  t DM  IT  % 

70 

(jMPp) 

USETtKFF, , , /GO, KAAt KOO, LOO,UOO, f , , , $ 

71 

CHKPNT 

GOfKAA  $ 

72 

(3mpP 

USET  f GO  f MFF/MA  A $ 
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RIGID  FORMAT 
SERlbS  Ml 

DMAP  LlSI ING 

RIGID  FORMAT 

10 

N A S T R A N SOURCE  PROGRAM  COMPILATION 
PMAP-DMAP  INSTRUCTION 
NO. 


73  CHKDNIT 

MAA  * 

74  L A 3rL 

LBL5  T 

75  COND 

LPL6, REACT  $ 

76  (RP^MgT) 

USrTtKA  At  MAA/KLL  tKLRf  KRR  f.MLLf  MLR,  MRP  * 

77  CHRP NT 

KLL ,KI_S ,KPD , *|_L , MLR ,WPR  S 

78  (P^PMG?) 

KLL/LLL  tULL  $ 

79  CHKPNT 

IJL  L , LLL  % 

80 

LLL  tULL  ,KLR ,KRR/OM  t 

81  CHKPNT 

Dm  s 

3?  (RBM04) 

DM, MlLtMLRfMPR/MR  * 

33  CHKPNT 

MR  $ 

34  L A3rL 

L BL6  $ 

85  (jPD  3) 

DYNAMICS , GPL, S IL , IJS ET/GPLD, SILD, US FTP, TFPOOL, , , , , , EED,  EODYN/V, 
N,  LUSET/VtN, LUSETO/VtN, NOTFL/V, N, NODL T/ V , N , NOPSDL/ V , N , NOFPL/ V, 
N, N0NLFT/V,N,NOTRL/V,N, NOE r D/C , N,  123/V,N, MOUE  t 

86  SAVF 

LLSETD,NOUF,NOEEO  t 

37  COND 

FRRCR2 , NOFED  % 

83  FQIJIV 

go,gcd/nouc/gm,gmd/noue  S 

39  CHKPNT 

US ETC, EFO, FOPYN,TF POOL, GOD, GMD, SI IP, GPL D $ 

90  (j?GArP) 

KA A, MAA,MR, DM, E EC, USET, CASECC/LAMA f PH I A , m I ,OEIGS/C,N,MODES/V,N, 
NEIGV  $ 

91  SAVE 

NEIGV  % 

92  CHKPNT 

LAMA,PHIA,MI,OEIGS  $ 

93  OFP 

OFIGS,LAMA, t , , //V,N,CARDNO  $ 

94  SAVE 

CARDNO  S 

95  COND 

ERR0P4, NEIGV  $ 

96  PARAM 

//C,N, ADD/ V,N, NEVER /C,N,1/C,N,0  * 

97  PARAM 

//C, N, MPY/V,N, PE  PE ATE/C ,N, 1/C,N,-1  * 
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RIGA D FORMAT  DM AP  LISTING 
SERIES  MI 

RIGTC  FORMAT  10 

M A $ T R A N SOUPCE  PROGRAM  COMPILATION 
CMAP-DMAP  INSTRUCTION 
NO  . 


98  JUMP 

LPL13  % f 

f Top  of  DMAP  Loop 

99  LABEL 

LBL13  % V J 

LOO  PIJROF 

PHIH,CLAMA,OPH!H,C°Hin,CPHIP,OPC,OOPCl,OCPHIPtnESCl,OEFCl,K2PP, 
M2PP,B2PP,K?0D,M2DD,B20D/NEVER  t 

i oi  ^c*sQ 

C ASFCCt /CASFXX/C  t N f C E I GN/ V , N f R E PF A T E / V f N , NOLOOP  $ 

102  SAVr 

PFPEATFt NOLOOP  S 

103  CHKPNT 

CASFXX  t 

104  (mtrxTn^ 

) CASE  XX, MATPOOL ,E00 YN , , TF POOL /K2 PP , M2 P », B2PD/V,N,LUSETP/V ,N, 
NCK2pp/V,K',N0M2PP/V,N,NCB2dp  $ 

105  SAVE 

N0K2PPfN0M2PP,N082PP  $ 

106  PUPGE 

K2DD/N0K2PD/M2rD/N0M2PP/B20D/NnB2PP  $ 

107  EOUIV 

M2PPf M20D/N0SET/P2PPf B2DO/NOSFT/K2PPfK2nO/NOSET  i 

108  CHKPNT 

K2PPfM2PP t B2P° fK200»M20DtB20D  S 

109  © 

iJSETDf GMtGO, » , , ,K2PP,M2PP?R2PP/t » » GMD , GOO , K2DD , M20D » B2D0/C , N , 
r MPLEV/Ct N,Dl SP/CfN.MnOAL/CfN, 0.0/C f N, 0,0/C fNf 0.0/ V , N » NPK 2PP / V , 
NtNGM2PP/V, NtNPR2PP/  V , N , MPC PI / V , N , S I NG L E / V , N , OM I T / V , N , NOUF f 

CtN»-l/Cf N,-l/  Ct  Nf-l/Cf  Nf-1  $ 

110  CHKPNT 

K2DCtM200tB2D0fGCD,GMn  $ 

111 

USFTD,PHIAf Mf?LAMAf DIT,M2DOfB2DD,K2DD,CASFXX  / MHHf8HHfKHHf 
PH I OH / V, N , NPUF /C,Y,L MODES  = 0/C, Y, LF RE 0=0.0/  C , Y , HF R E0= 0 . 0/ V , N , 
N0M2PP/V,NtN0R2PP/Vf  N,N0K2PP/V  ,N,NONC'JP/  V * N t FMODE  $ 

112  SAVE 

NCNCUP  t FMODF  * 

113  CHK°NT 

MHHfPHHfKHHf  PHIDH  % 

114  (JICACP) 

KHH?RHH,MHHf rpOt  CA S FXX/ PH  I H , CL AMA ♦ OCE I GS/ V t N « F I GVS  $ 

115  SAVE 

EIGVS  $ 

116  CHKPNT 

PHIH, CLAMAtOCFIGS  % 

117  OFP 

OCEIGStCLAMA, , ♦ t//V,N,CARDNO  % 

118  SAVE 

CARDNO  % 

119  COND 

L RL 1 7 1 F IGVS  % 

120  ([VDR  ~2) 

CASEXX,EQDYN,USETD,PHIH,CLAMA, , /OPHTH, /C , N , CE I GEN/C t N« MODAL/ Vf 
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RlbiO  FORMAT 
SERIES  Mi 

□MAP  LISTING 

RIGID  phrvat 

10 

N A $ T P A N s 0 U p C ^ P R O G P A M COMPILATION 
DMA P- DM AO  I NS  TP  UCTIOM 
NO. 


N,NnSHOT2/V  tN.^OW/ V, N.NQP/ V,N, cMnnF  j 

121  SAVE 

NTH, NOP  t 

122  CPND 

L QL  1 6 t NQH  % 

123  PFo 

rPHIH, , , , ,//V, N.CARDNO  t 

1 24  SAVf 

CAPDNO  S 

125  LABEL 

LBL16  * 

126  CPND 

LBL 1 7f  NOP  % 

127  (JQpP) 

PHIH, OHIDH/CPHIO  S 

128  CHKPNT 

CPHID  % 

129  (JDR  1^) 

USFTDt • C°HI % » i GCD  ,GMO,  ,KF S . , /CPH I P , , OPC/C , N , 1 / C , N , DY NA M I CS  $ 

130  CHKPNT 

CPHIPfOPC  S 

131  (jPpQ 

CASE XX, CSTMf MPT # PIT, EODYN, SILO, , , ,CLAMA,OPC,CPHIP,EST,/tGOPCl, 
nCPHIPfOtSClf^EFCl,  /C,N,CFIGFN  t 

132  QFp 

OCPHI o f OQPr lt OFF Cl, OESC 1, ,//V,N, CAPDNO  * 

133  SAV= 

CAPDNO  % 

134  LA«CL 

L8L17  * 

135  COMO 

FINIS, REPEATF  $ 

136  P F PJ 

137  JUMP 

LBL13, 1 00  t "\ 

f Bottom  of  DMAP  Loop 

epropb  t V y 

138  JUMP 

FINIS  * 

139  LABEL 

FPPCP3  * 

140  PPTP  ARM 

//C,N,-3/C,N, MDLCEAD  $ 

141  LABEL 

E RP  CP2  $ 

142  PRT° ARM 

//C,N,-2/C,N,MDLCEAC  $ 

143  LABEL 

EPPCR1  S 

144  PR  TP  AR  m 

//C,N,-l/CtN,MOLCEA D $ 

145  LABEL 

E PRPR4  $ 
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RIGID  EURMAT  DMAP  LISTING 
SERIES  Ml 

QIGIC  FORMAT  10 

N A S T P A N S 0 U R C c PROGRAM  C0MPILATIO 
dmas>-dmap  INSTRUCT  TOM 


NO. 

146 

PR  TP  ARM 

//C,N»-4/C,Nt^0LCE AD  $ 

147 

LABEL 

FINIS  % 

148 

END 

i 
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3.11.2  Description  of  DMAP  Operations  for  Modal  Complex  Eigenvalue  Analysis 

3.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations, 
and  tables  for  relating  internal  and  external  grid  point  numbers. 

6.  GP2  generates  Element  Connection  Table  with  internal  indices. 

8.  PLTSET  transforms  user  input  into  a form  used  to  drive  structure  plotter. 

10.  PRTMSG  prints  error  messages  associated  with  structure  plotter. 

13.  Go  to  DMAP  No.  17  if  no  undeformed  structure  plot  request. 

14.  PL0T  generates  all  requested  undeformed  structure  plots. 

16.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

19.  GP3  generates  Grid  Point  Temperature  Table. 

21.  TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

23.  Go  to  DMAP  No.  143  and  print  error  message  if  there  are  no  structural  elements. 

26.  SMA1  generates  stiffness  matrix  [K*  ] and  Grid  Point  Singularity  Table. 

yy 

27.  SMA2  generates  mass  matrix  [M^]. 

30.  Go  to  DMAP  No.  143  and  print  error  message  if  no  mass  matrix  exists. 

32.  Go  to  DMAP  No.  36  if  no  weight  and  balance  request. 

33.  GPWG  generates  weight  and  balance  information. 

34.  0FP  formats  weight  and  balance  information  and  places  it  on  the  system  output  file  for 
printing. 

37.  Equivalence  [KXg]  to  [K  ] if  no  general  elements. 

39.  Go  to  DMAP  No.  42  if  no  general  elements. 

40.  SMA3  adds  general  elements  to  stiffness  matrix  [Kx  ] to  obtain  stiffness  matrix  [K  ]. 

gg  gg 

44.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET)  and  forms  multi- 
point constraint  equations  [R  l{u  } = 0. 

g g 

48.  Equivalence  [Kgg]  to  [Kpn]  and  [M^]  t°  [Mnp]  1 f n0  multipoint  constraints. 

50.  Go  to  DMAP  No.  54  if  general  elements  present. 

51.  GPSP  determines  if  possible  grid  point  singularities  remain. 

52.  0FP  formats  table  of  possible  grid  point  singularities  and  places  it  on  the  system  output 
fi  le  for  printing. 

55.  Go  to  DMAP  No.  60  if  no  multipoint  constraints. 

56.  MCE1  partitions  multipoint  constraint  equations  [R^]  = [Rm  | Rn]  and  solves  for  multi- 
point constraint  transformation  matrix  [Gl  = -[R  1*^[R  1. 

r l.  mj  L m n 


3.11-8  (6/1/72) 


MODAL  COMPLEX  EIGENVALUE  ANALYSIS 


58.  MCE2  partitions  stiffness  and  mass  matrices 


CIW  = 


K 1 

nn 

i 

Knm" 

and 

[%]  = 

M 

nn  | 

1 

| M 
| nm 

1 

lKmn  | 

Kmm_ 

M | 

mn  1 

I M 

I mm_ 

and  performs  matrix  reductions 

"W  ■ KmA  * Bjw*  ciw  * W *"d 

t"„n]  ' [Mnn]  * [Gm][Mnin]  * 

61.  Equivalence  [Knp]  to  [K^]  and  [Mpn]  to  [M^]  if  no  single-point  constraints. 

63.  Go  to  DMAP  No.  66  if  no  single-point  constraints. 

64.  SCE1  partitions  out  single-point  constraints 


'ff 


K 


(Sf  ! 


fs 


K 


ss 


and 


[M  ] = 
L nnJ 


^ i 

Mfs 

"Sf  ! 

Mss 

67.  Equivalence  [K^]  to  [K  ] and  [M^]  to  [Ml  if  no  omitted  coordinates. 
tt  aa  tt  aa 

69.  Go  to  DMAP  No.  74  if  no  omitted  coordinates. 

70.  SMP1  partitions  constrained  stiffness  matrix. 

! K. 


[Kff] 


aa 


ao 


oa 


K 


l 

I 

-.-I. 


oo 


solves  for  transformation  matrix  [G  1 = -[K  1~  [K  1 

o oo  oa 

and  performs  matrix  reduction  [K  1 = [K  1 + [K^  ][G  ] 

dd  dd  Ud  U 

72.  SMP2  partitions  constrained  mass  matrix 


CMff]  - 


"aa  ! 


oa 


ao 


oo 


performs  matrix  reduction 

[«„]  ■ PU  ♦ wLhs„]  ■ t£][»U  ■ [Gl][M00][G„]  . 


aaJ  u'  aaJ  L oaJL  oJ  u oJI-  oa- 

75.  Go  to  DMAP  No.  84  if  no  free-body  supports. 

76.  RBMG1  partitions  out  free-body  supports 


■ 


?=» 

1 

1 

i 

i ^ 

1 5? 

1 

K „ 

K 

Jr£  1 

rr_ 

and 


2 

1 ^ 

l_  _ 

M 

£r 

MrH  | 

M 

rr 
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78. 

80. 


82. 

85. 

87. 

88. 

90. 


93. 

95. 

98. 

99. 
101. 
104. 


RBMG2  decomposes  constrained  stiffness  matrix  [K^]  = [L^JCU^]. 


RBMG3  forms  rigid  body  transformation  matrix 

[0]  ■ -uur'[Kir], 


calculates  rigid  body  check  matrix 

[X]  = [Krr]  + [K^][D], 
and  calculates  rigid  body  error  ratio 


|X| 

1 

Krr 

1 

RBMG4  forms  rigid  body  mass  matrix  [ny]  = [M^]  + [M^r][D]  + [DT][M^r]  + [DT][M ££][D] . 


DPD  generates  flags  defining  members  of  various  displacement  sets  used  in  dynamic  analysis 
(USETD) , tables  relating  internal  and  external  grid  point  numbers,  including  extra  points 
introduced  for  dynamic  analysis,  and  prepares  Transfer  Function  Pool  and  Eigenvalue 
Extraction  Data. 


Go  to  DMAP  No.  141  and  print  error  message  if  no  Eigenvalue  Extraction  Data. 

Equivalence  [G  ] to  [G^]  and  [Gm]  to  [G^]  if  no  extra  points  introduced  for  dynamic 
analysis.  o o m m 


READ  extracts  real  eigenvalues  from  the  equation 


IK«  - v ■ 0 ■ 

calculates  rigid  body  modes  by  finding  a square  matrix  [4>  ] such  that 

[«„]■ 

is  diagonal  and  normalized  and  computes  rigid  body  eigenvectors 


U ] 

LyaoJ 

calculates  modal  mass  matrix 

[m] 


and  normalizes  eigenvectors  according  to  one  of  the  following  user  requests: 

1)  Unit  value  of  selected  coordinate 

2)  Unit  value  of  largest  component 

3)  Unit  value  of  generalized  mass. 


0FP  formats  the  summary  of  eigenvalues  and  summary  of  eigenvalue  extraction  information  and 
places  them  on  the  system  output  file  for  printing. 


Go  to  DMAP  No.  145  and  print  error  message  if  no  eigenvalues  found. 


Go  to  next  DMAP  instruction  if  cold  start  or  modified  restart.  LBL13  will  be  altered  by 
the  Executive  System  to  the  proper  location  inside  the  loop  for  unmodified  starts  within 
the  loop. 

Beginning  of  loop  for  additional  sets  of  direct  input  matrices. 

CASE  extracts  user  requests  from  CASECC  for  current  loop. 

2 2 2 

HTRXIN  selects  the  direct  input  matrices  for  the  current  loop,  [Kpp],  [Mpp]  ancl  [BppL 
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107.  Equivalence  [Mpp]  to  [M^],  [Bpp]  to  [Bdd]  and  [Kpp]  to  [Kdd]  no  constraints  applied. 

2 2 2 2 

109.  GKAD  applies  constraints  to  direct  input  matrices  [K  ],  [M  ] and  [B  ],  forming  [ K . ,] , 

? o PP  PP  PP  dd 

CMdd]  and  [Bdd]  • 

111.  GKAM  assembles  stiffness  mass  and  damping  matrices  in  modal  coordinates  for  use  in  Complex 
Eigenvalue  Analysis. 

[Khh]  = [k]  ♦ [^h][K2dd][.dh]  , 

[Mhh]  = [m]  + [^h][M^][0>dh], 

[Bhh]  = [b]  + C^h][B^][0»dh], 

where  m..  = modal  masses 

b.  = mi  2ir  f.  g(f.) 
k.  = mi  4ir2  f? 

and  direct  input  matrices  may  be  complex. 

114.  CEAD  extracts  complex  eigenvalues  from  the  equation 

rMhhP2  + Bhhp  + Khh^{uh}  = 0 

and  normalizes  eigenvectors  according  to  one  of  the  following  user  requests: 

(1)  Unit  magnitude  of  selected  coordinate 

(2)  Unit  magnitude  of  largest  component. 

117.  0FP  formats  the  summary  of  complex  eigenvalues  and  summary  of  eigenvalue  extraction  informa- 
tion and  places  them  on  the  system  output  file  for  printing. 

119.  Go  to  DMAP  No.  134  if  no  complex  eigenvalues  found. 

120.  VDR  prepares  eigenvectors  for  output,  using  only  the  extra  points  introduced  for  dynamic 
analysis  and  modal  coordinates. 

122.  Go  to  DMAP  No.  125  if  no  output  request  for  the  extra  points  introduced  for  dynamic  analysis 
or  modal  coordinates. 

123.  0FP  formats  eigenvectors  for  extra  points  introduced  for  dynamic  analysis  and  modal  coordin- 
ates and  places  them  on  the  system  output  file  for  printing. 

126.  Go  to  DMAP  No.  134  if  no  output  request  involving  dependent  degrees  of  freedom  or  forces  and 
stresses. 

127.  DDR1  transforms  the  complex  eigenvectors  from  modal  to  physical  coordinates 

[<pdi  = i>dh]i>h]- 
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RIGID  FORMATS 


129.  SDR1  recovers  dependent  components  of  eigenvectors 


(*„>  ■ 


and  recovers  single-point  forces  of  constraint  {q$}  = 


131.  SDR2  calculates  element  forces  and  stresses  (0EFC1,  0ESC1)  and  prepares  eigenvectors  and 
single-point  forces  of  constraint  for  output  (0CPHIP,  0QPC1). 

132.  0FP  formats  tables  prepared  by  SDR2  and  places  them  on  system  output  file  for  printing. 

135.  Go  to  DMAP  No.  147  if  no  additional  sets  of  direct  input  matrices  need  to  be  processed. 

136.  Go  to  DMAP  No.  99  if  additional  sets  of  direct  input  matrices  need  to  be  processed. 

137.  Go  to  DMAP  No.  139  and  print  error  message  if  more  than  100  loops. 

138.  Go  to  DMAP  No.  147  and  make  normal  exit. 

140.  M0DAL  C0MPLEX  EIGENVALUE  ANALYSIS  ERR0R  MESSAGE  N0.  3 - ATTEMPT  T0  EXECUTE  M0RE  THAN  100 
L00PS. 

142.  M0DAL  C0MPLEX  EIGENVALUE  ANALYSIS  ERR0R  MESSAGE  N0.  2 - EIGENVALUE  EXTRACTI0N  DATA  REQUIRED 
F0R  REAL  EIGENVALUE  ANALYSIS. 

144.  M0DAL  C0MPLEX  EIGENVALUE  ANALYSIS  ERR0R  MESSAGE  N0.  1 - MASS  MATRIX  REQUIRED  F0R  M0DAL 
F0RMULATI0N. 

146.  M0DAL  C0MPLEX  EIGENVALUE  ANALYSIS  ERR0R  MESSAGE  N0.  4 - REAL  EIGENVALUES  REQUIRED  F0R  M0DAL 
F0RMULATI0N. 
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3.11.3  Restart  Tables  for  Modal  Complex  Eigenvalue  Analysis 
3.11.3.1  Bit  Positions  for  Card  Name  Restart  Table 


Card  Name 

Bit  Pos. 

Card  Name 

Bit  Pos. 

Card  Name 

Bit 

AOUM1 

I 

CSHEAR 

2 

T EMPMX  $ 

8 

ADUM2 

I 

CTETRA 

2 

AX  I SVM  $ 

9 

ADUM  i 

l 

CTORDRG 

2 

MPC 

9 

ADUM4 

l 

CTRAPRG 

2 

MPCADD 

9 

ADUM5 

I 

CTRBSC 

2 

MPCAX 

9 

A0UM6 

1 

CTK I A 1 

2 

MPC$ 

9 

ADUM  7 

I 

CTRIA2 

2 

SPC 

10 

A0UM8 

1 

CTRI ARG 

2 

SPCi 

10 

ADUM9 

I 

CTRMEM 

2 

SPC ADD 

10 

AX  1 C 

l 

CTRPLT 

2 

SPC  AX 

10 

AXIF 

I 

CTUBE 

2 

SPC$ 

10 

CELAS1 

i 

CTWIST 

2 

ASET 

11 

CELAS2 

l 

C WEDGE 

2 

ASET  I 

11 

CELAS3 

I 

PBAK 

3 

UMIT 

11 

CELAS4 

l 

PCONEAX 

3 

0MIT1 

11 

CMASS1 

L 

PDUMi 

3 

OMITAX 

11 

CMASS2 

1 

PDUM2 

3 

SUPAX 

12 

CMASS3 

I 

PDUM3 

3 

SUPORT 

12 

CMASS4 

1 

PDUM4 

3 

TEMP 

13 

CORDLC 

l 

PDUM5 

3 

TEMPAX 

13 

CORO 1 R 

L 

PDUM6 

3 

TEMPO 

13 

CORDIS 

I 

PDUM7 

3 

TEMPP1 

13 

COR02C 

1 

P0UM6 

3 

TEMPP2 

13 

CORD2R 

1 

PDUM9 

3 

TEMPP3 

13 

C0R02S 

1 

PQDMEM 

3 

TEMPRB 

13 

GRDSET 

I 

PQDMEM1 

3 

*1 T MAS  S 

14 

GRID 

I 

P0DMEM2 

3 

GROPNT 

15 

GR  106 

I 

PQDMEM  3 

3 

PLOTEL 

16 

PU I NT  AX 

I 

pqdplt 

3 

PLOTS 

18 

RINGAX 

I 

PQUAl)  1 

3 

POUTS 

19 

RINGFL 

1 

PUUAD2 

3 

AOUTS 

21 

SECTAX 

I 

PRCD 

3 

LOOPS 

22 

SEQGP 

I 

PSHEAR 

3 

LU0P1S 

23 

SPOINT 

1 

PTORORG 

3 

COUPMASS 

24 

BARQR 

2 

PTRBSC 

3 

CPBAR 

24 

CBAR 

2 

PTRI A1 

3 

CPOPLT 

24 

CCONEAX 

2 

PTR I A2 

3 

CPQUAD1 

24 

CDUMi 

2 

PTRMtM 

3 

CPQUAD2 

24 

CDUM2 

2 

PTRPLT 

3 

CPROD 

24 

CDUM3 

2 

PTUBE 

3 

CPTRBSC 

24 

CDUM4 

2 

PTWIST 

3 

CPTRi AI 

24 

CDUM5 

2 

GENEL 

4 

CPTRI A2 

24 

CDUM6 

2 

C0NM1 

5 

CPTRPLT 

24 

CDUM7 

2 

C0NM2 

5 

C PTUBE 

24 

CDUMB 

2 

PELAS 

6 

NOLOOPS 

25 

CDUM9 

2 

PMASS 

7 

EPOINT 

56 

CHEXA1 

2 

MAT  1 

8 

SEQEP 

56 

CHEXA2 

2 

MAT2 

8 

TF 

56 

CONROD 

2 

MAT3 

8 

DM  i G 

57 

CODMEM 

2 

MATTI 

8 

DM I AX 

57 

CQDMEM1 

2 

MATT2 

8 

•B2PPS 

57 

CQDHEM2 

2 

MAT  T 3 

8 

K2PPS 

57 

CQDMEM3 

2 

TABLEM1 

8 

M2PPS 

57 

CQDPLT 

2 

TABLEM2 

8 

TF  S 

57 

CQUAD1 

2 

TABLEM3 

8 

E I GR 

58 

CQUAD2 

2 

TABLEM4 

8 

METHODS 

59 

CROD 

2 

TEMPMT  $ 

6 

EIGC 

60 
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Card  Name  Bit  Pos. 


EIGP 

60 

CMEThUCS 

61 

LFKEC 

62 

LMOOES 

62 

Hf-REQ 

62 

SDAMP  $ 

62 

TABOMP1 

62 

3.11-1 3a  (4/1/73) 


RIGID  FORMATS 


3.11.3.4  Bit  Positions  for  File  Name  Restart  Table 


File  Name  Bit  Pos . File  Name 


GGP'TT 

94 

F -0 

CSTV 

94 

r-oQYr 

-3E XIN 

94 

3°L0 

r,P  nT 

94 

SILO 

C,pi 

9 H 

Tpp’iKa 

S IL 

94 

US:  TO 

2CT 

9!) 

LA^A 

GPTT 

9b 

MI 

CfPT 

97 

PHI  A 

r ST 

97 

) r T G S 

G2I 

97 

r.  AS~  XX 

r,»cr 

97 

H2PP 

9« 

< 2P  9 

KGGX 

98 

V1 2 P ^ 

MGG 

99 

GMD 

KGG 

100 

GOP 

9G 

101 

3 200 

usrT 

101 

K 2 0 •* ) 

YS 

101 

4209 

OOP  ST 

102 

3HH 

GM 

103 

KHH 

KNN 

104 

MHH 

MNN 

104 

P H 1 0 M 

KFF 

105 

CLAMA 

KPS 

105 

9CMGS 

MFF 

105 

PHIH 

GO 

106 

OPHIH 

K AA 

106 

CPHID 

KLL 

107 

CPHIP 

KLF 

107 

OPC 

KPP 

107 

OCP.--U  P 

MLL 

107 

rpci 

MLP 

107 

^SCl 

M9P 

107 

09  PC  1 

LLL 

103 

FLS-TS 

ULL 

108 

GPS^TS 

DM 

109 

P L T P A 9 

MR 

110 

PLTsrrx 

MAA 


Bit  Pos. 

1 1 1 
Hi 

111 
1 11 

I 11 
111 

1 12 
112 
1 12 
1 12 

I I 3 

114 
1 14 
1 14 

115 
ilo 
lit) 
lib 

115 
1 It 

I lo 
lib 

116 
117 

II  7 

117 

118 

1 19 
1 2 J 

120 
121 
121 
121 
121 
122 
122 
122 
122 
123 
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3.11.3.3  Card  Name  Restart  Table 


DMAP  Bit  Position 

Inst.  1 10  20  30  40  50 


REG  IN 

123456739C 

123456 

89 

1234 

ni.r 

12345&789C 

123456 

89 

1234 

GPl 

1 

S \ V £ 

1 

CHK  °n  r 

1 

G°2 

12  43 

6 

Chkpnt 

12  43 

6 

PLTSfT 

8 

save 

8 

PRT^.SG 

8 

Sr  T VA  L 

p 

SAV' 

8 

CUNQ 

8 

PLOT 

o 

SAVE 

8 

P°  TM  EG 

A 

LABEL 

8 

CHK^^T 

8 

GPi 

1 

3 

CHKPN'T 

1 

3 

TAl, 

1234367 

3 

sav  : 

1234567 

3 

CON  9 

1 2 34567  3 

34 

4 

PURGE 

123455 

7 

3 

CHKPN'T 

1234507 

3 

S<A1 

123  6 

3 

CHKPNT 

123  o 

fi 

SMA2 

123  5 

76 

4 

4 

SAV- 

123 5 

78 

4 

4 

ON  0 

123  5 

76 

4 

4 

CHK  DNT 

123  5 

78 

4 

4 

CL)  MO 

123  5 

73 

45 

4 

G°WG 

123  3 

76 

45 

4 

OFP 

123  5 

7 R 

45 

4 

SAV' 

123  5 

78 

45 

4 

LARcL 

123  5 

73 

45 

4 

EOUI  V 

1234  6 

8 

CHKPNT 

1234  6 

8 

COMO 

1234  6 

8 

SHA  3 

1234  6 

8 

CHKPNT 

1234  6 

8 

LABEL 

1234  6 

8 

PAP  AM 

1 

90 

12 

GP4 

1 

50 

12 

SAVE 

1 

90 

12 

PARAM 

1 

50 

12 

P'JRGF 

1 

90 

12 

F9UI  V 

123456789 

4 

4 

CHKPNT 

1234567850 

12  4 

4 

OND 

123  6 

890 

GD  S p 

123  6 

850 

OFP 

123  6 

890 

SAVE 

123  6 

890 

LABEL 

123  6 

890 

COND 

123456789 

4 

4 

MCEi 

1 

9 

CHKPNT 

1 

9 

60 

6789012 
67890112 
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DMAP 

Inst. 


10 


Bit  Position 

20  30  40 


50 


60 


"C'2 

1 2345^78 9 

4 

CHKDNT 

12345b789 

4 

LA3FL 

123456739 

4 

nuiv 

1234567890 

4 

CHKyN^ 

123^567390 

4 

CQNO 

12  345678  90 

4 

SCr  1 

12345 o 78  90 

t 

CHKPNT 

12345o7H90 

4 

LAft-L 

1234567890 

4 

*=Q»JIV 

1234567890 

1 

4 

CHKPNT 

1234567S90 

1 

4 

COND 

1234567890 

1 

4 

SM?  i 

1234  6 890 

1 

CHK°NT 

1234  6 3 90 

1 

SMP  2 

1234567390 

1 

4 

C iK  °N T 

1234567390 

1 

4 

LAB  “L 

1234567890 

1 

4 

CJ'Ji) 

1234567890 

12 

4 

R6M01 

l2345o7b9 J 

12 

4 

CUKPN  r 

1234567890 

12 

4 

R3MG2 

1234  6 890 

12 

CHKPNT 

1234  5 890 

12 

R3MG3 

1234  6 890 

12 

CHKPNT 

1234  6 890 

12 

R3MG4 

1234567390 

12 

4 

CHKPN" 

1234567390 

12 

4 

L\3rL 

1234567890 

12 

4 

HP  9 

1 90 

12 

SAVE 

1 90 

12 

C/1ND 

1 90 

12 

E}UIV 

1234567390 

12 

4 

CHK°NT 

1 90 

12 

p-;ah 

1234567890 

12 

4 

SAVE 

1 2 34  56  7 o 90 

12 

4 

CHKPNT 

1234567890 

12 

4 

OF  P 

1234567890 

12 

4 

SA  V~ 

1234587890 

12 

4 

COND 

1234567890 

12 

4 

P4RAM 

PARAM 

1234567890 

1234 

6 

JUMP 

SSS 

1 3 

LABEL 

1234567890 

12: 

3456 

SSS 

1 3 

PURGE 

CAS  F 

1234567890 

1234 

6 

SAV  c 

1234567890 

1234 

6 

CHKPNT 

1234567890 

1234 

6 

MTRXIN 

1 

SAVE 

1 

PJRGC 

1234567390 

1 

E9UIV 

1234567890 

1 

CHKPNT 

1234567890 

1 

GKAO 

1234567890 

L 

4 

CHKPNT 

1234567890 

1 

4 

GKAM 

1234567890 

12 

4 

SAVE 

1234567890 

12 

4 

4 

4 

4 


4 

4 

4 

4 

4 


4 

4 

4 

4 

4 


4 

4 

4 


234 

4 

4 

4 

4 

4 

4 

23 

23 

23 


89 


123 


9 

9 

9 


23 

123  5 
123  5 
L 2 3 5 
23 
23 
23 
23 
23 
234 
234 
234 


234 


6 8 0 
6 8 0 
6 6 0 
6789 
b 8 
89 
89 
89 
89 
89 
89 


67890 


12 


6 789012 


6789012 
6789012 
6789012 
67 
67 


67 

67 


67 

67 


67 


6789  2 

6789  2 


3.11-16  (4/1/73) 
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DMAP 

Inst. 


10 


Bit  Position 

20  30  40 


50  60 


CHKPNT 

1234557890 

12  4 

2 34 

CEAD 

1 2 34  5o7b  90 

12  4 

234 

SAVE 

1234567890 

12  4 

234 

CHKPNT 

1234567890 

12  4 

234 

OFP 

1234567890 

12  4 

234 

SAVE 

1234587890 

12  4 

234 

COMO 

9 

1 

VO'* 

9 

1 

SAVE 

9 

1 

COMO 

1 

CFP 

1 

SAV" 

1 

LABEL 

1 

COMO 

1234567890 

12  4 

234 

DOR  1 

1234567890 

12  4 

234 

CHKPNT 

1234567890 

12  4 

234 

Sl)R  1 

1234567890 

12  4 

234 

CHKPNT 

123456^890 

12  4 

234 

SOP  2 

9 

QF° 

9 

SAVE 

9 

LAB-L 

1234567890 

12 

CJMD 

23 

*S$ 

1 3 

R ~ P T 

23 

sss 

1 3 

J JMP 

23 

sss 

1 3 

1234567890 

123456 

89 

1234 

LABEL 

23 

SSS 

1 3 

PPT  P AR  M 

23 

SSS 

1 3 

LABEL 

1234557890 

123456 

89 

1234 

PRTPARM 

12 34 56/8 90 

123456 

89 

1234 

LABEL 

1234567390 

123456 

89 

1234 

PRTPAh  m 

1234567890 

123456 

8 9 

1234 

L ABCL 

1234567890 

123456 

89 

1234 

PRTPAf  M 

1 2345o7u  90 

12  :>4  5o 

89 

1234 

LABEL 

123456789 J 

123456 

8 9 

1234 

E\IO 

12  345678  90 

1 2 3 4 5 6 

89 

1234 

6789 

678901 


2 

12 

67890L2 

6789012 

6789012 

6789012 


67890 

67890 

67890 

67890 

67890 


12 

12 

12 

12 

12 


67890 


12 


67890 


12 


67890 

67890 

67890 

67890 

67890 

67890 

67890 

6739ci 


12 

12 

12 

12 

12 

12 

12 

12 


3.11-17  (6/1/72) 


RIGID  FORMATS 


3.11.3.4  Rigid  Format  Change  Restart  Table 


DMAP 

Bit  Position 

DMAP 

Bit  Position 

Inst. 

63  70  80 

Inst. 

63  70 

B-GIN 

345c.  789)1  34 

VCn2 

F I L 

345o7390l  34 

C <IKUN*T 

GP  i 

L Vi  :L 

s\v 

C 3 ' J l V 

CHK  ?\T 

CHK PM T 

G‘>2 

C VID 

CHKPNT 

SC  1 

PL  T SC  T 

C 1K°NT 

S W - 

L Vi  -L 

P J.  T'-'.GG 

C3  1 TV 

SCT  VA  1. 

C 3KPN‘T 

SAVE 

CINO 

c wo 

S3  >1 

PL  r'T 

c T 

S 4V- 

S 1P2 

PRTMSG 

CHKPNT 

LAG  'L 

LA3  .1 

CHKPNT 

COM  ) 

G°  3 

R 3 LSI 

CHKPNT 

C 1KPNT 

TUi 

P VIC? 

Si  VH 

C IK°NT 

CD  n 

» V-1G3 

° PGi- 

C*HKPi\T 

CHKPNT 

R3HG4 

S'li  1 

CHKPNT 

CHK PM T 

LAB  ; L 

S 'lA  2 

3 673 

C^D 

s av 

3 673 

SAVE 

en.MO 

3 673 

C J-JD 

345673931 

34 

CHKPNT 

3 673 

EOUI  V 

C’lNP 

CHKPNT 

G°^G 

READ 

OF? 

SAVE 

SAVE 

CHKPNT 

LABEL 

3FP 

£)UI  V 

SAVE 

C'lKPNT 

C JND 

345678931 

34 

C1MO 

Pap  AM 

SMA  3 

PAP  AM 

34567  3901 

34 

CHKPNT 

J J IP 

3456  789  3 I 

34 

LA  irL 

LABEL 

346o789 0 1 

34 

Pin  AM 

PURGE 

GP4 

CAS" 

34567393 1 

34 

S4V  ? 

SAV  " 

345678901 

34 

PA"  AM 

CHKPNT 

345673901 

3-r 

P'JkGt 

MTRXIN 

S5UIV 

SAVE 

C4K  PNT 

PURGE 

COMO 

EOUI  V 

6°  S° 

CHKPNT 

OF  3 

GK  AD 

SAV" 

CHKPNT 

LAH=L 

GK  A M 

Cl  NO 

SAV" 

Men 

CHKPNT 

CHKPNT 

CEAD 

3.11-18  (6/1/72) 
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DMAP 

Inst. 

SAV\ 

chkpnt 

qcp 

SAV" 
CONO 
VrP 
S\V  ' 

C IN') 
rr  0 
SA  V" 

LA 

C 1\*0 
Or)  < 1 
C 5KPM 

Bit  Position 
63  70 

i 

34667890 1 

34 

C3KPNr 
SO*  1 
CFP 
S W" 

LAH'L 

3 40o  7 690  L 

U 

C IN  D 

345o  78901 

34 

R?PT 

345o7890l 

34 

34667890 1 

34 

J IP 

34667890 1 

54 

LAA  L 

3466 73901 

34 

P <T  PAH M 

3 4567  890 1 

34 

• ' :( 

3456 78901 

34 

PkTda-.  M 

3456  73901 

34 

LArJcL 

34567890  1 

34 

P > T ? A ->  M 

345678901 

34 

LA8~L 

3+5678901 

34 

P+TP/W^ 

345678901 

34 

L A8cL 

345678901 

34 

rNO 

34567890  1 

34 

3.11-19  (6/1/72) 


RIGID  FORMATS 


3.11.3.5  File  Name  Restart  Table 


DMAP  Bit  Position  DMAP  Bit  Position 

Inst.  94  100  TTO  120  Inst.  94  100  TTO 


REGIN 

vc  ^ 2 

4 

FIL  r 

CHKPNT 

4 

GP1 

4 

LABEL 

34 

save 

4 

eouiv 

5 

CHKPNT 

4 

CHKPNT 

5 

G°2 

5 

COND 

5 

CHKPNT 

5 

SC  El 

5 

PLTSLT 

2 

CHKPNT 

5 

SAVE 

2 

LABEL 

5 

PRTMSG 

2 

cO'JIV 

0 

S.:TVAL 

2 

CHKPNT 

6 

SAVE 

2 

COMO 

6 

C JND 

SHP1 

6 

PLOT 

CHKPNT 

6 

SAV- 

SMP2 

PRTMSG 

CHKPNT 

LA  3 c L 

LABEL 

6 

CHKPNT 

2 

C JND 

7390 

GP3 

6 

fcBMGl 

7 

CHKPNT 

6 

CHKPNT 

7 

TAI  t 

7 

P3MG2 

3 

SA  VC 

7 

CHKPNT 

8 

COMO 

7 

R3MG3 

9 

P'.MGfc 

7 2 

CHKPNT 

9 

CHKPNT 

7 

K3MG4 

0 

SMAl 

3 

CHKPNT 

0 

CHKPN^ 

3 

LABEL 

7390 

S4A2 

9 

CPD 

1 

SAVE 

9 

SA  Vr* 

L 

C JND 

9 

COND 

I 

CHKPNT 

9 

E J J IV 

CONH 

CHKPNT 

I 

GPWG 

PE  AD 

QPP 

•SAVE 

SAVF 

C HKPTr 

LABEL 

OFO 

E OUI  V 

0 

SAVE 

CHKPNT 

0 

COMQ 

COND 

0 

PAP  AM 

S-1A3 

0 

PARAM 

CHKPNT 

0 

JUMP 

label 

0 

lab-l 

P AH  AH 

I 

PJKGE 

G34 

i 

CAS  • 

SA  V " 

1 

SAV  r 

PA'J  AH 

1 

CHKPNT 

PiJRGF 

1 3 567  90 

5 

0 

MTkXIN 

ZJUIV 

4 

SAVE 

CHKPNT 

P P Or 

C 3NH 

2 

C J'J  I V 

GPS* 

2 

CHKPNT 

G^P 

2 

GKAO 

SAVr 

2 

CHKPNT 

LA  t • L 

p 

CKAM 

C )ND 

34 

SAV: 

v£  : L 

3 

C P^T 

C KWNT 

3 

C : A H 

3.11-20  (6/1/72) 


MODAL  COMPLEX  EIGENVALUE  ANALYSIS 


DMAP  Bit  Position 

Inst.  94  100  110  120 


SAV~ 
CHKPNT 
fHP 
SAV  = 
COND 
VOP 
SAV  "* 
CJND 

OPP 

SAV r* 
LABEL 
COMO 
DOR  1 
C HKPNT 
SOP.  I 
CHK°N T 
SOR2 
OFP 
SAVE 
LAP;  l 
CONO 

KEPT 

J HP 

JUMP 

LABEL 

PPTPAPM 

LA.UL 

p p r p a k m 

LABEL 
PRTPARM 
LABEL 
PRTPA  < M 
'l 

FND 
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3.11.4  Automatic  Output  for  Modal  Complex  Eigenvalue  Analysis 

The  Eigenvalue  Summary  Table  and  the  Eigenvalue  Analysis  Summary,  as  described  under  Normal 
Mode  Analysis,  are  automatically  printed.  All  real  eigenvalues  extracted  are  included  even 
though  not  all  are  used  in  the  modal  formulation. 

The  Complex  Eigenvalue  Summary  Table  and  the  Complex  Eigenvalue  Analysis  Summary,  as 
described  under  Direct  Complex  Eigenvalue  Analysis,  are  automatically  printed  for  each  set  of 
direct  input  matrices. 

3.11.5  Case  Control  Deck  and  Parameters  for  Modal  Complex  Eigenvalue  Analysis 

The  following  items  related  to  subcase  definition  and  data  selection  must  be  considered  in 
addition  to  the  list  presented  with  Direct  Complex  Eigenvalue  Analysis: 

1.  METH0D  must  appear  above  the  subcase  level  to  select  an  EIGR  card  that  exists  in  the 
Bulk  Data  Deck. 

2.  All  of  the  eigenvectors  used  in  the  modal  formulation  must  be  determined  in  a single 
execution. 

3.  An  SPC  set  must  be  selected  above  the  subcase  level  unless  the  model  is  a free  body  or 
all  constraints  are  specified  on  GRID  cards,  Scalar  Connection  cards  or  with  General 
Elements. 

4.  SDAMPING  must  be  used  to  select  a TABDMP1  table  if  structural  damping  is  desired. 

Output  that  may  be  requested  is  the  same  as  that  described  under  Direct  Complex  Eigenvalue 
Analysis.  Output  for  S0LUTI 0N  points  will  have  the  modal  coordinates  identified  by  the  mode 
number  determined  in  Real  Eigenvalue  Analysis. 

The  eigenvectors  used  in  the  modal  formulation  may  be  obtained  for  the  S0LUTI0N  points  by 
using  the  ALTER  feature  to  print  the  matrix  of  eigenvectors  following  the  execution  of  READ.  The 
eigenvectors  for  all  points  in  the  model  may  be  obtained  by  running  the  problem  initially  on  the 
Normal  Mode  Analysis  rigid  format  or  by  making  a modified  restart  using  the  Normal  Mode  Analysis 
rigid  format. 

The  following  parameters  are  used  in  Modal  Complex  Eigenvalue  Analysis: 
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1.  GRDPNT  - optional  - A positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed.  All  fluid  related  masses  are  ignored. 

2.  WTMASS  - optional  - The  terms  of  the  structural  mass  matrix  are  multiplied  by  the  real 
value  of  this  parameter  when  they  are  generated  in  SMA2 . Not  recommended  for  use  in 
hydroelastic  problems. 

3.  C0UPMASS  - CPBAR,  CPR0D,  CPQUAD1  a CPQUAD2 » CPTRIA1  » CPTRIA2 , CPTUBE,  CPQDPLT , CPTRPLT, 
CPTRBSC  - optional  - these  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness  (see  Section  3.1  for  list  of  elements).  See  Section  3.1.5 
for  an  explanation  of  the  use  of  these  parameters. 

4.  LFREQ  and  HFREQ  - required  unless  LM0DES  is  used.  The  real  values  of  these  parameters 
give  the  frequency  range  (LFREQ  is  lower  limit  and  HFREQ  is  upper  limit)  of  the  modes  to 
be  used  in  the  modal  formulation. 

5.  LM0DES  - required  unless  LFREQ  and  HFREQ  are  used.  The  integer  value  of  this  parameter 
is  the  number  of  lowest  modes  to  be  used  in  the  modal  formulation. 
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3.12  MODAL  FREQUENCY  AND  RANDOM  RESPONSE 

3.12.1  DMAP  Sequence  for  Modal  Frequency  and  Random  Response 


R1GIO  FORMAT 
SERI tS  Ml 

DMAP  LIST  ING 

KlGU  FORMAT 

11 

NASTRAN  SOURCE  PROGRAM  COMPILATION 
OMAP-UMAP  INSTRUCT  ION 
NO. 


1 BEGIN 

NO. 11  MOCAL  FREQUENCY  RESPCNSE  ANALYSIS  - SERIES  PI  S 

? FILE 

LIL=TAPF/  GHC=SAVE/  G^nsSAVF  ft 

3 (gpT^ 

GF0^1tGE0M2f/GPL  ,EOFXIN ,GPOT, CSTM,  P SPOT  , c I L / V , N f L'JS  FT  / C,M» 
1 23/Vt  N tNOGPDT  ft 

A SAVE 

LUSET  * 

5 CHKPNT 

GPL ,EOEXIN,GPDTfCSTMfBGPnTf  SIL  $ 

6 

GFrM2f EOEXIN/fct  ft 

7 CHKPNT 

FCT  $ 

8 PLT  S pT 

PCD8,F0EXlNtFCT/PLTSETX,PLTPAFf GPSFTSf tlsETS/V,N,NSIL/  V,N, 

jumpplqt  ft 

9 SAVE 

NSIL, JUMPPLOT  ft 

10  PPT*SG 

PLTSFTX//  ft 

11  SFTVAL 

//V,N,PLTf=LG/C  ,N?l/V,Nf  PFlLc/C»N,0  ft 

12  sav: 

PLTFLG,PFILE  ft 

13  CONO 

p 1 ? JUMP pL  QT  ft 

14  (^PLOf) 

PLTPAP  f GPSETS, FLSETStCASFCC,BGPOTtF0EXINf SIL, , /PL3TX 1/  V,N, 
NSIL/V,N,LOSFT/V,N,  J'JMPPLOT/V,N,PLTFLG/V,N,PFILF  ft 

15  SAVE 

PFILE  ft 

16  PPT^SG 

PLOT XI / / ft 

17  LABEL 

PI  ft 

18  CHKPNT 

PLTPAR ,GPSFTS, ELSETS  ft 

19  CjP~3^? 

GFC^3,EQEXIN,GFCM2/  ,GPTT/C  ,N,  12  3/V,  N,Nnr,Q  AV/C,M,  123  ft 

20  CHKPNT 

GPTT  ft 

21  0*0 

,FCT,EPT,BGPOT,S IL ,GPTT,CSTM/FST, , GE I , F CPT , GPCT/V , N , LUS FT / C,N, 
12 3/ V, N, NOSIMp/c ,N, 0/V ,N,NOGENL/V , N, GFNFL  ft 

22  SAVE 

NOGFNL,NOSI MP , GENE  L ft 

23  CCNO 

EpFOp l , NOS  I M 0 ft 
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RIGID  FORMAT 
oERIES  Ml 

DMAP  LISTING 

RIOTT  FORMAT 

11 

N A S T R A N SniJRCE  program  compilation 

DMA D- pm AD  INSTRUCTION 

NO. 


24  PURGE 

OGPST/GENFL  1 

25  CHRP  NT 

FST? BC  PT  tGPCT  f OF  It  OGPST  <> 

26  C^SmTT) 

CStm,Mot , froi ,CDCT  * DIT /KGGX, * GPST/V  .N, NOGENL  /V,N,NOKAGG  t 

27  CHKPNT 

KGGX  t GP  ST  % 

28  QmA2^) 

CSTm,mdt,I  C.PT,fiPCT  , 0IT/M6G,  /V,  Y,WTMA$S=  l . 0/ V , N , NOMGG/V , N , N0BG3 / 
V,Y,COIJ0MASS/V,Y,CPf?AR/V,  Y,CPPOO/V,  Y,  CPQUAOl/V,  Y.CP0UAD2/  V, 

Y,C.PTRI  Al/V.Y.CPT1?  IA2/V,Y,CPTU,'E/V,  Y,CPQDPLT/V,Y,GPTRPLT/  V,  Y, 
CPTRBSC  t 

29  SAVE 

NPMGG  * 

30  CONO 

E P BQR 1 * NP**GG  t 

31  CHKPNT 

MGG  $ 

32  CONO 

LGP1»G*GRDPNT  t 

33  C 3Pur D 

RGPOT.CS™»EOEXIN»MGG/OGPWG/V» YtG°OPNT=-l/V* Y.WTMASS  t 

34  OFP 

OGPWG, , , , , //V, N.CARDNG  i 

35  SAVE 

CAPDNO  $ 

36  LARFL 

IGPWG  t 

37  FQUIV 

KGGX»KGG/NOGcNL  * 

38  CHKPNT 

KGG  * 

39  COND 

LBL l l * NOGFNL  t 

40  C|maT) 

GC 1 1 KGGX/KGG/V »N*LUSET/V»  N * NOGENL/V , N, NOS I NP  t 

41  CHKPNT 

KGG  t 

42  LARFL 

LBL11  t 

43  PARAM 

//C,N,MPY/V,N,NSKIt>/C,N,0/CtN,0  $ 

44  (jGP4^) 

CASECC.GFPM<**EOEX!N,SIL .GPDT/PG. . USET , / V, N , LUS ET/V , N , NPC F l / V, 
N,MPCF2/V,N, SINGLE/ V,N, OMIT /V,N,P= ACT/ V.N.MSK I P/V.N, REP FAT/ 
V,N,NOSET/V*N,NOL/V,N,NOA  t 

45  SAVF 

MPCF1, SIN GLE.CNITt REACT* NO SETtMPCc2»NSKlP,REDEAT,N0L*N0A  S 

46  PAPAM 

//C»N, ANO/V.N, NO SR/ V,N. REACT/V , N, SINGLE  t 

47  PU&GF 

GM.GMO/MPCFl/GO.GOO/OMIT/KFS.PSF/SINGLE/OPC/NnSR/KLR , K R R , MLR  * 
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RIGID  FORMAT 
SfcRItS  Ml 

OMAP  LISTING 

RIGIP  FORMAT 

11 

N A S T p A N SOURCE  PROGRAM  COMPILATION 
DMAP-DMAP  INSTRUCTION 
NO. 


MPP.  fr>Mf  MP/REACT/mdo/MOOACC  $ 

48  FOIJT  V 

KGGtKNN/MPCFl/MGGt MNN/MPCF l t 

49  CHKPNT 

KPP»KLR  »0Mf ML0  fMP°  , MR,GM,PG,GP,KFS, PSC , OPC , USET , KNN , MNN , GOO , 
GMD  $ 

50  COMO 

L PL4  f GF  Nc  L % 

51  (^GPSP^) 

GPLfGPSTfUSETt  SIL/OGPST  t 

52  OF  P 

OGpST v f ? v t //VtNfCARDNO  $ 

53  SA Vc 

CARDNO  S 

54  LABEL 

LBL4  t 

55  CONO 

LBL2,MOCFl  % 

56  (^cTT) 

USET  , R G /GM  $ 

57  CHKPNT 

GV  i 

58  (j* CE2^) 

USET , GM  ,K  GGt  MGG» ,/KNN,MNN, , % 

59  CHKPNT 

K NN  , MNN  i 

60  LABEL 

LRL2  * 

61  FQUIV 

KNN, KFF/SINGLF/MNNf WfF/SINGLE  S 

62  CHKPNT 

KFF,MFF  t 

63  CONO 

LRL3, SINGLE  % 

64  (jcTQ 

USET,KNN , MMN, , /KFF , KFS , , MF  F , , i 

65  CHKPNT 

KFS,KFFfMFP  * 

66  LABEL 

LBL3  * 

67  EOUIV 

kff,kaa/omit/  mff, maa/cmit  $ 

68  CHKPNT 

kaa,maa  $ 

69  CCNO 

LBL5 , 0M I T $ 

70  C^smFT) 

USET, KFF, , , /GOfKAA, K 00, LOO , UOO , , , , , * 

71  CHKPNT 

GCrKAA  % 

72  CSMP2^) 

USET ,GP,mFF/maa  $ 
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RIGID  FORMAT 
SERIES  MI 

DM AP  LISTING 

RIGID  FORMAT 

II 

N A $ T o a N SPU°rr  PROGRAM  COMPILATION 
rV^Ao-0MAD  INSTRUCTION 
NO. 


73  CH*PNt 

M A A % 

74  LABEL 

L PL  5 % 

75  FOUIV 

KAA tKLL/Rf ACT  t 

76  THKdnt 

K LL  * 

77  cond 

LRL6, REACT  $ 

78  (gRMG^ 

««SETtKA Af ma A/KLL  fKLRfKFR,MLLfMLRf  mpp  $ 

79  CHKPNT 

KLL  , K L R , K P P , ML  L , ML  R , M P P * 

80  JUMP 

L PL  8 t 

31  LABEL 

L RL  6 t 

82  COND 

L PL  7 1 MOD ACC  t 

33  LABCL 

LBLR  % 

84  (^PPMOJ) 

K LL/LLL  tUl l t 

85  CHKPNT 

ULLtLLL  t 

86  COND 

LBL7, REACT  t 

37  (pp  MG?) 

LLL  ,IJLL  ,KLp  , KPP/DM  $ 

88  CHKPNT 

DM  f 

89  (?RMG^4) 

DM,  MLL  t MLC  t MR° /MR  t 

90  CHKPNT 

MR  $ 

91  L A8cL 

L RL  7 * 

92  CD PP 

DYNAMIC S , G°L, S IL tUSET/GPLD , S IL D, USfTD , TFPOCL t DLT , p SDL » FP L , , , 
FFn,F9DYN/V,N, LUSCT/V,N ,LUSFTP/V,N, NO^L/V, N, NODLT/V,N, NOPSDL/ 
VtMtNQFRL/Vt N,N0NLFT/VfN,TRL/V,NtNOF CD/C  » N , 1 2 3/ V , N , NOUc  $ 

93  SAVE 

LUSETD  , NOUE fNODLT, NnpRL » NO EED» NOPSDL  $ 

94  COND 

F RR0R2  » NOEF D S 

95  PURGE 

UFVF/NOUE  $ 

96  CQUI V 

GC,GOD/NDUE/OM,GMD/NOUE  S 

97  CHKPNT 

tJSETO,  EQDYNf  TFPOCL  ,OLT,  FPL  ,EFD  t GOD  fGMDfUcVF  f SI  LDtP  SDL,  GPLD  S 
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RIG10  FORMAT  DMAP  LISTING 
SERIES  MI 

RIGI 0 FORMAT  1 I 

NASTPAN  S 0 U P r E PROGRAM  COMPILATION 
OM A OM A R INSTRUCTION 
NO. 


98  QPFAOJ 

KAA.MAA, MR, OM,FFOtUSET, CASECC/LAMA, DHT*,MI ,OEIGS/C,N,MOnES/V,N, 
NEI6V  % 

99  SAVE 

NEIGV  * 

iOO  CHKPNT 

LAMAtDHIAfMI » H F I G S * 

101  OF* 

t'EIGS,L  AMA, , , ,//V,N,CARDNO  * 

102  SAVE 

CAPDNO  * 

103  CCNO 

FPR0R4  » I G V $ 

104  PARAM 

//C,N, ACD/V,N, NEVER/C, N,1/C,N,0  T 

105  PAR  AM 

//CtN,MPY/V, Mf RF PEATF/C  ,N,  l/C,Nf-l  % 

106  JUMP 

LPL13  S r 

-f  Top  of  DMAP  Loop  J 

107  LABFL 

LBL13  S v. y 

108  PURGE 

0UAVCl,0UHVC2,XYPLTFA,nPPri ,00PC1 , OUPVC 1 , OESC 1 , OEFC 1 ,QPPC2, 
00PC2,niJPVC2,0ESC2,0EFC2,XYPLTF,PSDF, AUTO,  XYPLTR,  K2PP,M2PP, 

R2PP,K2nD,M200,P200/NEVcR  t 

109  CcasQ) 

CASFCC.PSCL/CASEXX/C ,N,FREO/V,N,PCDEATF/V,N, NOLOOP  t 

110  SAVE 

repeat? .noloop  $ 

III  CHKPNT 

CASEXX  t 

112  (mTRxTn) 

CASE  XX, MATPnni ,EOOYN, ,TFPO0L/K2PP,M2PP, B2PP/V,N,LJSET07V,N, 
N0K2PP/V,N,NOM2PP7V,N,N002PP  * 

113  SAVF 

N0K2PP,NOM2PP,N0P2PP  t 

114  PURGE 

K2CD/NOK2  PP/M?0n/NQM2PP/n?0D/Kl0R2°  P * 

115  PAR  AM 

//C,N, ANn/V,N, M0EMA/V,N,N0UE/V,N,N0M2PP  t 

116  EOUIV 

M2PP.M20D/N0A/82PP, B2DD/N0 A/K2PP , K 2DD/H0 A/M A A , MOO/MDEMA  $ 

117  CHKPNT 

K2PP.M2PP, R2PP ,K200,M20n,B200,M0D  $ 

118  CgKAtT) 

USET0,GM,G0, , , MAA, , K2PP,M2PP,R2PP/ , , MCD.GMD,  GOO , K 200 , M20D, 

B20D/C, N, PR EOR ESP/C, N,DISP/C,N,MOOAL/C,N, 0.0/  C , N , 0. 0/C , N, 0. 0/ 
V , N, N0K2PP/ V ,N,NCM2PP/V,N,NQB2PP/  V , N , MPC F 1/ V, N , S I NGL E/ V, N , 

0MIT/V,N,N0UE/C,N,-1/C,N,-1/  C,N,+1/V,Y,M0DACC  = -1  t 

119  CHKPNT 

MPD,GMD,GOD,K2rD,M2DO,92Dr)  $ 

120  (^GKAM^) 

USETD, PHI  A, MI , LAMA, 0IT,M2D0fB2DD,K200, CASEXX  / MHH  » BHH , KHH, 
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RIGID  FORMAT 
SERIES  Ml 

OMAP  LISTING 

RIGID  F^RMAT 

1 1 

N A S T P A N S 0 u R c E PROGRAM  COmpILATIO\j 
DMA  £>—  0MA  P INSTRUCTION 
NO. 


PHIDH/V.NtMOD^/C.Y,  L'*00es  = 0/C,  Y,LRRFG=0.0/C,  Y,  HFP  EQ=  0 . 0/ V , N , 
NCM2PP/VtN*Nr'R2PP/V*''l*N0K2DP/V«Nf  NnNC  'JD  / V.N.FMODE  t 

I 2 I SAVi 

NONCIJP  , Pmhqc  h 

12?  CHKPNT 

MHh, RHMtKHH, PHTHH  S 

123  rnNO 

cpprP5  t NHFPL  * 

12A  COND 

FPP0R6  » NPOLT  t 

125  (^FRP^) 

CtScXX,USETr,r>LT,FRL,GMD,GQO,KHH.RHH,WHH,PHIDH,DIT/UHVF,PSF, 
POF, PPF /C,N ,^1 EP/C ,N,MnDAL/V,N, LUS^Tp/v ,N, mpcF 1 /V , N , S I NGLE /V , N , 
QMIT/v, N, MGMCMP/V,NfFPOSET/C,Y,OErOMOPT=l  « 

126  S A VS 

FR  0 S FT  * 

127  EOUI V 

PPF.POF/NHSET  $ 

128  C H K ° N T 

RSF  ,P°F  .tJHVF.DpF  $ 

129 

C ASFXX, EODYN.USFTP ,iihvf ,PPF ,XYCDP , /0UHVC1 1 /C,NfFP FOR  ESP/C »N, 
MPOAL/V .N.N0SORT2/V .N.NOH/V.N, NOP/V.N.FMQOE  $ 

130  SAVC* 

NCH, NOP, NOSORT?  t 

L 31  CCNO 

LRllfc.NOH  t 

132  CONO 

L3L16A,N0SORT2  t 

133  CHK°  NT 

QUHVC1  S 

134  (^S£rT) 

OUHVCl  t im  /0UHVC2 » mt  t 

135  0F° 

0UHVC2, , .//V.N.CARONO  t 

136  SAVF 

FARDNO  % 

137  CHKPNT 

0UHVC2  t 

1 38  (XVTP A^) 

XYCORt  OUHVC  2 » . t . /XYPLTFA/C,N, FRFP/C ,N,HSET/V,M,PFILE/V,N, 
CARONO  t 

139  SAVF 

PFILE.C4RDN0  t 

140  (XYpToT) 

XYPLTFA  //  t 

141  JUMP 

LBL16  * 

142  LABFL 

LBL16A  4 

143  CFP 

OUHVCl. , , , , //V.N.CARONO  t 
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RIGID  FORMAT  DMAP  LISTING 
SERIES  Ml 

$1010  FORMAT  II 

N A S T P A N SOURCE  PROGRAM  CPMPILATI0N 
DMA P- DMAP  INSTRUCTION 
NO. 


144  SAV- 

CARDNO  % 

145  LAPEL 

LBL16  S 

146  CPNO 

LRL 14 1 NOP  t 

147  PARAM 

//C  f Nt NOT/V,N, N0”30/V, Y t MOD ACC  * 

148  (J>DR  P) 

UHVF,PHI0H/U0V1F  * 

149  CHKPNT 

UDV1F  * 

150  CCND 

LBLMOO  * MOOACC  i 

151  CoDrQ 

USET  D «U0 ViF  » POP » K200*  B200« M00«  PPF • LLL  « L LL  «0M/U0V2F  « UE VF«  PAF/ 
C » N » FREORESP/Vt NtNUUE/Vt  N»  REACT/ V* N*FROSET  $ 

152  CHKPNT 

UDV2F,UEVF, PA^  t 

153  EOUIV 

UDV2F»UDVIF/N0M0D  * 

154  CHKPNT 

UDV1F  % 

155  LABEL 

LBLMOD  % 

156  (jnRP) 

IJSFTDt  * UD V 1 F » » tGOD, GMD, PSFtKFS,  t / ' > P VC , , OPC /C t N t i/C f N t DYNAMICS  $ 

157  CHKPNT 

UPVCtCPC  * 

158  CjOPp 

CASFXX, CSTMfMPTtoiTfEQDYNt  SILDt , , , PPF tOPC 9 UPVC t ESTf XYCDB/GPPCi 9 
OOPC1 f OUPVCi.OFSClf OEFClt /C, N » FRE 0 / V » N , NO S0RT2  1> 

159  SAVE 

NO  S0PT2  F 

163  COND 

LBL18tN0S0RT2  * 

i6i  CJdr£) 

OPPClfOOPCl  tO'JPVCl  tQESClf  0EFC1  »/0PPC2fP0PC2tnUPVC2t  0ESC2f 
0EFC2,  $ 

162  CHKPNT 

OUPVC2tOPPC2»OOPC29CESC2,OEFC2  t 

163  OFP 

npPC2,OOPC2  fnuPVC2tOEFC2fOESC29 //VtM,CARDNP  % 

164  SAVE 

CARDNO  $ 

165  (XYTR AN^ 

) XYCCB,0PPC2,0QPC2t OUPVC 2* 0E SC2 , OE F C 2 /XYPL TF/C , N t FR EO/C f N , PSE T/ 
V9N,PFILE/V,NtCARDNC  $ 

166  SAVE 

PF I LE  » C ARDNO  t 

167  Cxyolctt) 

1 XYPLTF//  $ 
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ft  1 Gl  L)  1-GftMAT  DMAP  LIST  INb 
StftltS  Mi 


RIG  I 

FORMAT 

11 

N< 

0 MA  °— 
NO  • 

ASTPAN  $ G U P C P PROGRAM  CP^pilA 
qmap  !K! S TP  UC T I nN 

T I 0 N 

168 

CCNO 

L8LlA,Nnpc;oL  « 

169 

R ANOPM 

XYC08»niTt  RSPL  fOUDVC2fGPPC2tOOPC2,  n5SC2fOEPr.2f 
V ? N » NOR 0 $ 

CASEXX/PSOF, AUTO/ 

170 

S AV? 

NOPD  * 

1 71 

CHKRNT 

PSPPfAIJTH  $ 

172 

CONO 

LBllA,MOPn  * 

171 

XYTR  AN 

XYCCP*  PSPF  ♦ AlJTnf  ,, /XYPLTP /C  » N,RANO/C*Nf  PSET/V, 
CAPONO  % 

NtPFILF/  V » Nt 

1 7 A 

SAVr 

PF I LG  » C AP  PNC  * 

175 

XYPLPT 

XYPLTP//  % 

176 

JUMP 

L PL  1 A t 

177 

LARCL 

LpL 1 8 * 

178 

PFP 

0UPVC1 t OP PCI , PQPC 1 » CEFC1 ,0CSC1 t //V, N, CAPONO  % 

179 

S A Vr 

CAPONO  % 

1 80 

LABEL 

LBL14  i 

181 

COND 

F I N I S»PEPPATF  $ 

182 

P F PT 

L PL  1 3 ♦ LOO  i Z'" 

183 

JUMP 

FPP0R3  * 

184 

JUMP 

FINJR  % 

185 

L Aft  FL 

EPP0R3  % 

186 

PRJD  ARM 

//CtN»-3/C»N»MDLFPRD 

187 

LAftFL 

EPR0P2  S 

188 

P o T P A R M 

//CfN,-2/CtNf MOLFPRD 

* 

189 

LABEL 

FPP0R1  $ 

190 

PR  TP  ARm 

//CtNf-l/CtNf MOLFRRO 

* 

191 

LABEL 

E RR0R4  $ 

192 

PRTPARM 

//CtN,-4/C,N,M0LFRPD 

$ 

Bottom  of  DMAP  Loop 


) 
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R1G10  FORMAT  OMAP  LISTING 
SERIES  MI 

RIGID  FORMAT  u 

NASTRAN  SOURCE  PROGRAM  COMPILATION 
OMAo-OmA  d INSTRUCTION 


NO. 

193 

L A BrL 

EPRCP5  * 

194 

PRTP ARM 

//r, Nt-5/CtN, *Cl*RRD  $ 

195 

LABEL 

ERPCR6  % 

196 

pp  T9  ARM 

//C»N»-6/CfNtM0Lc^R0  $ 

197 

LABEL 

PINTS  * 

198 

FNO 

$ 
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3.12.2  Description  of  DMAP  Operations  for  Modal  Frequency  and  Random  Response 

3.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations, 
and  tables  for  relating  internal  and  external  grid  point  numbers. 

6.  GP2  generates  Element  Connection  Table  with  internal  indices. 

8.  PLTSET  transforms  user  input  into  a form  used  to  drive  structure  plotter. 

10.  PRTMSG  prints  error  messages  associated  with  structure  plotter. 

13.  Go  to  DMAP  No.  17  if  no  undeformed  structure  plot  request. 

14.  PL0T  generates  all  requested  undeformed  structure  plots. 

16.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

19.  GP3  generates  Grid  Point  Temperature  Table. 

21.  TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

23.  Go  to  DMAP  No.  189  and  print  error  message  if  there  are  no  structural  elements. 

26.  SMA1  generates  stiffness  matrix  [K*g]  and  Grid  Point  Singularity  Table. 

28.  SMA2  generates  mass  matrix  [M^]. 

30.  Go  to  DMAP  No.  189  and  print  error  message  if  no  mass  matrix  exists. 

32.  Go  to  DMAP  No.  36  if  no  weight  and  balance  request. 

33.  GPWG  generates  weight  and  balance  information. 

34.  0FP  formats  weight  and  balance  information  and  places  it  on  the  system  output  file  for 
printing. 

37.  Equivalence  [Kxg]  to  [ if  no  general  elements. 

39.  Go  to  DMAP  No.  42  if  no  general  elements. 

40.  SMA3  adds  general  elements  to  stiffness  matrix  [Kx  ] to  obtain  stiffness  matrix  [K  ]. 

y gg  L gg 

44.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET)  and  forms  multi- 
point constraint  equations  [R  l(u  } = 0. 

g g 

48.  Equivalence  [K  ] to  [K  1 and  [M  1 to  [Ml  if  no  multipoint  constraints, 
gg  L nn  gg  nn 

50.  Go  to  DMAP  No.  54  if  general  elements  present. 

51.  GPSP  determines  if  possible  grid  point  singularities  remain. 

52.  0FP  formats  table  of  possible  grid  point  singularities  and  places  it  on  the  system  output 
file  for  printing. 

55.  Go  to  DMAP  No.  60  if  no  multipoint  constraints. 

56.  MCE1  partitions  multipoint  constraint  equations  [R  ] = [Rm  ! Rp]  and  solves  for  multi- 
point constraint  transformation  matrix  [Gm]  = -[R  ] ^[RnL 


3.12-10  (6/1/72) 


MODAL  FREQUENCY  AND  RANDOM  RESPONSE 


58.  MCE2  partitions  stiffness  and  mass  matrices 


*hn  | 

Knn, 

and 

CMnn3  = 

M 

nn 

1 

| nm 

> I 

Knm. 

gg 

M 

mn 

j M 
| mm 

and  performs  matrix  reductions 

[K  ] = [K  ] + [GT][K  ] + [KT  ][G  ] + [GT][K  ][G  ] and 

L nnJ  L nnJ  L mJL  mnJ  L mnJL  mJ  L mJL  mmJL  nr 

[M  1 = [M  ] + [GT1[M  ] + [MT  1[G  ] + [GT][M  ][G  ]. 

L nnJ  L nnJ  L mJL  mnJ  L mnJL  nr  L mJL  mmJL  mJ 

61.  Equivalence  [K  ] to  [Kff]  and  [Mnn]  to  [Mff]  if  no  single-point  constraints. 

63.  Go  to  DMAP  No.  66  if  no  single-point  constraints. 

64.  SCE1  partitions  out  single-point  constraints 


! 

Kfs' 

' Mfs" 

tKnn^  = 

1 

1 

— 

and 

[M  ] = 
L nn 

1 

1 , 

.Ksf  1 

Kss_ 

LMsf  1 MssJ 

67.  Equivalence  [K*,]  to  [K  ] and  [M**]  to  [Ml  if  no  omitted  coordinates. 

TT  aa  TT  aa 

69.  Go  to  DMAP  No.  72  if  no  omitted  coordinates. 

70.  SMP1  partitions  constrained  stiffness  matrix. 


[Kff] 


Kaa  Kao 


Koa  I Koo 


solves  for  transformation  matrix  [Gq]  = -[KQ0]  1 [ KQa ] 
and  performs  matrix  reduction  [Kaa]  = [Kaa]  + [K^a] [GQ] 
72.  SMP2  partitions  constrained  mass  matrix. 


75. 

77. 


[Mff]  - 

and  performs  matrix  reduction 


M M 

naa  | ao 


oa 


oo 


["„]  ■ t"aa>  * KallV  ‘ * C^lt"00]tG0] . 

Equivalence  [K  1 to  [K„J  if  no  free-body  supports. 

aa  JcJc 

Go  to  DMAP  No.  81  if  no  free-body  supports. 
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78.  RBMG1  partitions  out  free-body  supports 


KU 

h 1 

U | 

*v 

^ = 

l>! 

N 

and 

[Maa^  - 

1 

L l 

M 

rrj 

80.  Go  to  DMAP  No.  83. 

82.  Go  to  DMAP  No.  91  if  no  request  for  mode  acceleration  data  recovery. 
84.  RBMG2  decomposes  constrained  stiffness  matrix  [K££]  = [L££][U££]. 

86.  Go  to  DMAP  No.  91  if  no  free-body  supports. 

37.  RBMG3  forms  rigid  body  transformation  matrix 

m ■ 


calculates  rigid  body  check  matrix 
and  calculates  rigid  body  error  ratio 


[X]  - [Krr]  + [K;r][D], 


e = 


|X| 

1. 

Krr 

1 

89. 


RBMG4  forms  rigid  body  mass  matrix  [mr]  = [Mrr]  + [M£r][D]  + [DT][M£r]  + [DT][M££][D] . 


12.  DPD  generates  flags  defining  members  of  various  displacement  sets  used  in  dynamic  analysis 
(USETD),  tables  relating  internal  and  external  grid  point  numbers,  including  extra  points 
introduced  for  dynamic  analysis,  and  prepares  Transfer  Function  Pool,  Dynamic  Loads  Table, 
Power  Spectral  Density  List,  Frequency  Response  List  and  Eigenvalue  Extraction  Data. 


94.  Go  to  DMAP  No.  187  and  print  error  message  if  no  Eigenvalue  Extraction  Data 
96. 

98.  READ  extracts  real  eigenvalues  from  the  equation 


Equivalence  [GQ]  to  [G^]  and  [G^]  to  [G^]  if  no  extra  points  introduced  for  dynamic  analysis. 


■ ° ■ 

calculates  rigid  body  modes  by  finding  a square  matrix  [4>r()]  such  that 


[»„]-  UljDvltO 


"oJ  urroJL  rJ^nr 
is  diagonal  and  normalized  and  computes  rigid  body  eigenvectors 


^ ■ 


D d> 


m Tro 


L ro  -J 


calculates  modal  mass  matrix 


[in]  = U;][Maa][>a] 


and  normalizes  eigenvectors  according  to  one  of  the  following  user  requests: 

1)  Unit  value  of  selected  coordinate 

2)  Unit  value  of  largest  component 

3)  Unit  value  of  generalized  mass. 
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101.  0FP  formats  the  summary  of  eigenvalues  and  summary  of  eigenvalue  extraction  information  and 
places  them  on  the  system  output  file  for  printing. 

103.  Go  to  DMAP  No.  191  and  print  error  message  if  no  eigenvalues  found. 

106.  Go  to  next  DMAP  instruction  if  cold  start  or  modified  restart.  LBL13  will  be  altered  by 
the  Executive  System  to  the  proper  location  inside  the  loop  for  unmodified  starts  within 
the  loop. 

107.  Beginning  of  Igod  for  additional  sets  of  direct  input  matrices. 

109.  CASE  extracts  user  requests  from  CASECC  for  current  loop. 

2 2 2 

112.  MTRXIN  selects  the  direct  input  matrices  for  the  current  loop,  [K  ],  [Mpp]  and  [Bpp] . 

lift.  Equivalence  [Mpp]  to  [M^],  [Bpp]  to  [B^]  and  [Kpp]  to  [K^]  if  no  constraints  applied  and 
[Mafl]  to  ^dd^  ^ n0  ^lrect  input  mass  matrices  and  no  extra  points  introduced  for  Dynamic 
analysis. 

2 2 2 2 

118.  GKAD  applies  constraints  to  direct  input  matrices  [K  ],  [M  l and  [B  ],  forming  [K..], 
99  PP  PP  PP  au 

tMdd]  and  [Bdd]- 

120.  GKAM  assembles  stiffness  mass  and  damping  matrices  in  modal  coordinates  for  use  in  Frequency 
Response. 

[Khh]  = [k]  + [<f>Jh][Kjd][4>dh]  . 

[Mhh]  = [m]  + C*dh3[Mdd]C<|,dh]* 

[BhhJ  = M + ^dh^dd^dh3, 

where  m..  = modal  masses 

bi  = m.  2ir  f.  g(f.) 

= m^  4ir2f? 

and  direct  input  matrices  may  be  complex. 

123.  Go  to  DMAP  No.  193  and  print  error  message  if  no  Frequency  Response  List. 

124.  Go  to  DMAP  No.  195  and  print  error  message  if  no  Dynamic  Loads  Table. 

125.  FRRD  forms  the  dynamic  load  vectors  {P^}  and  solves  for  the  displacements  using  the  follow- 
ing equation 

['Mhh“2  + lBhh“  + W{uh}  = {Ph}' 

127.  Equivalence  {Pp}  to  {P^}  if  no  constraints  applied. 

129.  VDR  prepares  displacements,  sorted  by  frequency,  for  output  using  only  the  extra  points 
introduced  for  dynamic  analysis  and  modal  coordinates  (solution  points). 

131.  Go  to  DMAP  No.  145  if  no  output  request  for  solution  points. 

132.  Go  to  DMAP  No.  142  if  no  output  request  for  solution  points  sorted  by  extra  point  or  mode 

number. 
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134.  SDR3  sorts  the  solution  point  displacements  by  extra  point  or  mode  number. 

135.  0FP  formats  the  requested  solution  point  displacements  sorted  by  extra  point  or  mode  number 
and  places  them  on  the  system  output  file  for  printing. 

138.  XYTRAN  prepares  the  input  for  X-Y  plotting  of  the  solution  point  displacements  vs.  frequ- 
ency. 

140.  XYPL0T  prepares  requested  X-Y  plots  of  the  solution  point  displacements  vs.  frequency. 

141.  Go  to  DMAP  No.  145. 

143.  0FP  formats  the  requested  solution  point  displacements  sorted  by  frequency  and  places  them 
on  the  system  output  file  for  printing. 

146.  Go  to  DMAP  No.  180  if  no  output  request  involving  dependent  degrees  of  freedom  or  forces  and 
stresses . 

148.  DDR1  transforms  the  solution  vector  of  displacements  from  modal  to  physical  coordinates 


150.  Go  to  DMAP  No.  155  if  mode  acceleration  technique  not  requested. 

151.  DDR2  calculates  an  improved  displacement  vector  using  the  mode  acceleration  technique,  if 
requested. 

156.  SDR1  recovers  dependent  components  of  displacements 


158.  SDR2  calculates  element  forces  and  stresses  (0EFC1 , 0ESC1 ) and  prepares  load  vectors,  dis- 
placement vectors  and  single-point  forces  of  constraint  for  output  (0PPC1 , 0UPVC1 , 0QPC1 ) - 
all  sorted  by  frequency. 

160.  Go  to  DMAP  No.  177  if  no  output  requests  sorted  by  point  number  or  element  number. 

161.  SDR3  prepares  requested  output  sorted  by  point  number  or  element  number. 

163.  0FP  formats  the  requested  output  sorted  by  point  number  or  element  number  and  places  it  on 
the  system  output  file  for  printing. 

165.  XYTRAN  prepares  the  input  for  requested  X-Y  plots. 


V = t>dh]{uh} 


and  recovers  single-point  forces  of  constraint  {qs>  = - {P$ } + [K^$]{uf}  . 


3.12-14  (6/1/72) 


MODAL  FREQUENCY  AND  RANDOM  RESPONSE 


167.  XYPL0T  prepares  requested  X-Y  plots  of  displacements,  forces,  stresses,  loads  or  single- 
point forces  of  constraint  vs.  frequency. 

168.  Go  to  DMAP  No.  180  if  no  Power  Spectral  Density  List. 

169.  RAND0M  calculates  power  spectral  density  functions  and  autocorrelation  functions  using  the 
previously  calculated  frequency  response. 

172.  Go  to  DMAP  No.  180  if  no  RAND0M  calculations  requested. 

173.  XYTRAN  prepares  the  input  for  requested  X-Y  plots  of  the  RAND0M  output. 

175.  XYPL0T  prepares  requested  X-Y  plots  of  autocorrelation  functions  and  power  spectral  density 
functions . 

176.  Go  to  DMAP  No.  180  because  there  are  no  frequency  response  output  requests  sorted  by 
frequency. 

178.  0FP  formats  the  frequency  response  output  requests  sorted  by  frequency  and  places  them  on 
the  system  output  file  for  printing. 

181.  Go  to  DMAP  No.  197  if  no  additional  sets  of  direct  input  matrices  need  to  be  processed. 

182.  Go  to  DMAP  No.  107  if  additional  sets  of  direct  input  matrices  need  to  be  processed. 

183.  Go  to  DMAP  No.  185  and  print  error  message  if  more  than  100  loops. 

184.  Go  to  DMAP  No.  197  and  make  normal  exit. 

186.  M0DAL  FREQUENCY  AND  RAND0M  RESP0NSE  ERR0R  MESSAGE  N0.  3 - ATTEMPT  T0  EXECUTE  M0RE  THAN  100 
L00PS. 

188.  M0DAL  FREQUENCY  AND  RAND0M  RESP0NSE  ERR0R  MESSAGE  N0.  2 - EIGENVALUE  EXTRACT I 0N  DATA 
REQUIRED  F0R  REAL  EIGENVALUE  ANALYSIS. 

190.  M0DAL  FREQUENCY  AND  RAND0M  RESP0NSE  ERR0R  MESSAGE  N0.  1 - MASS  MATRIX  REQUIRED  F0R  M0DAL 
F0RMULATI0N. 

192.  M0DAL  FREQUENCY  AND  RAND0M  RESP0NSE  ERR0R  MESSAGE  N0.  4 - REAL  EIGENVALUES  REQUIRED  F0R 
M0DAL  F0RMULATI0N. 

194.  M0DAL  FREQUENCY  AND  RAND0M  RESP0NSE  ERR0R  MESSAGE  N0.  5 - FREQUENCY  RESP0NSE  LIST  REQUIRED 
F0R  FREQUENCY  RESP0NSE  CALCULATI0NS. 

196.  M0DAL  FREQUENCY  AND  RAND0M  RESP0NSE  ERR0R  MESSAGE  N0.  6 - DYNAMIC  L0ADS  TABLE  REQUIRED  F0R 
FREQUENCY  RESP0NSE  CALCULATI0NS . 
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3 Restart  Tables  for  Modal  Frequency  and  Random  Response 
3.1  Bit  Positions  for  Card  Name  Restart  Table 


Card  Name 

Bit  Pos. 
« 

Card  Name 

Bit  Pos. 

Card  Name 

Bit  ! 

ADUM1 

I 

CSHEAR 

2 

TEMPMX$ 

8 

ADUM2 

I 

CTETRA 

2 

AX  I S YM  $ 

9 

ADUM3 

1 

CTORORG 

2 

MPC 

9 

ADUM4 

L 

CTRAPRG 

2 

MPCADO 

9 

AOUMb 

L 

CTRBSC 

2 

MPC  AX 

9 

ADUM6 

I 

CTRi AL 

2 

MPC* 

9 

ADUM7 

1 

CTRI A2 

2 

oPC 

10 

ADUM8 

I 

CTRI ARG 

2 

SPCl 

10 

ADUM9 

1 

CTRMEM 

2 

SPC ADD 

10 

AXIC 

L 

CTkPLT 

2 

SPCAX 

10 

AX  1 1~ 

l 

CTUBE 

2 

SPC* 

10 

LELAS1 

L 

CTW1ST 

2 

ASET 

11 

CELAS2 

I 

CWfcUGE 

2 

ASET  1 

11 

CELAS3 

l 

PBAR 

3 

JMIT 

11 

CELAS4 

l 

PCONEAX 

3 

GMITl 

11 

CM AS  S 1 

1 

PDUMl 

3 

□ Ml  TAX 

11 

CMASS2 

L 

PDUM2 

3 

SUPAX 

12 

CMASS3 

L 

PDUM3 

3 

5UPORT 

12 

C MASS A 

I 

PDUM4 

3 

TEMP 

13 

CORD1C 

I 

PDUM5 

3 

TEMPAX 

13 

CORD1R 

1 

POUM6 

3 

TEMPO 

13 

CORDIS 

1 

POUM7 

3 

TEMPPL 

13 

CURD2C 

I 

PDUM8 

3 

TEMPP2 

13 

CURD2R 

I 

PDUM9 

3 

TEMPP3 

13 

C0RD2S 

1 

PQDMEM 

3 

TEMPRB 

13 

GROSE  T 

1 

PQDMEM1 

3 

rfTMASS 

14 

GRID 

l 

PQDMEM2 

3 

GRDPNT 

15 

GRIDB 

I 

PQDMEM3 

3 

PLGTEL 

16 

POINTAX 

I 

PQOPLT 

3 

PLOTS 

18 

RINGAX 

l 

PgUADl 

3 

POUTS 

19 

RINGFL 

1 

PQUAD2 

3 

XYGUTS 

20 

SECTAX 

l 

PROO 

3 

AUUTS 

21 

SEQGP 

l 

PSHEAR 

3 

LOOPS 

22 

SPOINT 

1 

PTORDRG 

3 

LOOP 1 S 

23 

dARGR 

2 

PTRBSC 

3 

CUUPMASS 

24 

CBAR 

2 

PTRI A1 

3 

C PBAR 

24 

CCONEAX 

2 

PTRIA2 

3 

CPQOPLT 

24 

CDUMi 

2 

PTRMEM 

3 

CP  QUAD  1 

24 

CDUM2 

2 

PTRPLT 

3 

CPUUAD2 

24 

COUM3 

2 

PTUBE 

3 

CPRUD 

24 

CDUM4 

2 

PTWIST 

3 

CPTRBSC 

24 

CDUM5 

2 

GENEL 

4 

CPTKIA1 

24 

CDUM6 

2 

CUNMl 

5 

CPTRIA2 

24 

COUM7 

2 

CONM2 

5 

CPTRPLT 

24 

C0UM8 

2 

PELAS 

6 

C PTUBE 

24 

CDUM9 

2 

PM  AS  S 

7 

NOLOOPS 

25 

CHEXA1 

2 

MAT! 

8 

RANDOMS 

26 

CHEXA2 

2 

MAT2 

8 

AXYOUTS 

27 

CGNROD 

2 

MAT3 

8 

MOD ACC 

53 

CQOMEM 

2 

MATT  1 

8 

TABRND1 

54 

CUDMEM1 

2 

MATT  2 

8 

TABRND2 

54 

CQ0MEM2 

2 

MATT3 

8 

TABRND3 

54 

CQDMEM3 

2 

TABLEM1 

a 

TABRND4 

54 

CQDPLT 

2 

TABLEM2 

8 

RANDPS 

55 

CUUAD1 

2 

TA8LEM3 

8 

RANDT1 

55 

CQUA02 

2 

TA6LEM4 

8 

RANDT2 

55 

CROO 

2 

TEMPMT  $ 

8 

EPOINT 

56 
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Card  Name 

Bit 

i>EwEP 

56 

FF 

56 

DM  I AX 

57 

DM  I G 

57 

62PPS 

57 

K2PPS 

57 

M 2 P P S 

57 

FF  $ 

57 

DAREA 

58 

DELAY 

58 

ULDAD 

58 

DPHASE 

58 

FRED 

58 

FRED  1 

58 

FREQ2 

58 

RLUAD1 

58 

RLUAD2 

58 

TAbLEDl 

58 

FABLED2 

58 

F AbLED3 

58 

FA6LED4 

58 

EIGR 

59 

METHODS 

60 

DECGMOPF 

61 

DLGAD  $ 

61 

FREQS 

61 

HFREQ 

62 

LFREQ 

62 

LMUDES 

62 

FABDMP1 

62 

SDAMPS 

62 

RIGID  FORMATS 


3.12.3.2  Bit  Positions  for  File  Name  Restart  Table 


File  Name  Bit  Pos.  File  Name  Bit  Pos. 


•iGPOT 

94 

G 

115 

C ST  M 

94 

<2  On 

115 

-QFXIN 

94 

M2D0 

115 

GPDT 

94 

MOO 

115 

GPL 

94 

BHH 

116 

SIl 

94 

KHH 

116 

j=CT 

95 

'A  HH 

116 

G PTT 

9o 

PHPH 

Llo 

SCPT 

97 

PDF 

117 

? ST 

97 

PPF 

117 

g:i 

97 

P SF 

117 

gpct 

97 

•JHVF 

117 

GPS  T 

98 

GUHVC1 

118 

K6GX 

93 

0UHVC2 

1 19 

'4GG 

99 

P AF 

120 

KGG 

100 

UDV2F 

120 

RG 

101 

Uc  VF 

120 

•JSFT 

101 

QPC 

121 

YS 

101 

•JP  VC 

121 

OGPST 

102 

0EFC1 

122 

GM 

103 

O f SC  1 

122 

KNM 

104 

0PPC1 

122 

MNNi 

104 

oypci 

122 

KFF 

105 

oupvc  i 

122 

Kf=S 

105 

3 c F C 2 

123 

MFF 

105 

C1CSC  2 

123 

on 

lOo 

0PPC2 

123 

K A A 

106 

HQPC2 

123 

KLL 

107 

0UPVC2 

123 

KLR 

107 

iJDVIF 

124 

KRP 

107 

AUTO 

125 

MLL 

107 

PSDF 

125 

MLR 

107 

ELS'TS 

126 

MR  R 

107 

GPS-TS 

126 

LLL 

108 

PLTPAP 

126 

ULL 

1 OR 

PLTSFTX 

126 

DM 

109 

MAA 

127 

MR 

110 

OLT 

111 

clD 

111 

"QDYN 

111 

FPL 

111 

GPLD 

ill 

PSOL 

111 

SILO 

111 

TFPHOL 

111 

USFTD 

111 

L AM  A 

112 

MI 

112 

OEIGS 

112 

PH  I A 

112 

CAS'XX 

113 

B2PP 

114 

K2PP 

114 

M2PP 

1 14 

B2DD 

115 

GMD 

115 

3.12-18  (6/1/72) 


MODAL  FREQUENCY  AND  RANDOM  RESPONSE 


3.12.3.3  Card  Name  Restart  Table 


DMAP  Bit  Position 

Inst.  1 10  20  30  40  50 


8 -TIM 

1234567390 

123456  890 

1234 

FTL" 

1234^07390 

123456  890 

1234 

CPI 

1 

SAV  v 

L 

COKPMt 

1 

GP2 

12  45 

6 

CHKPNT 

12  4 j 

6 

PLTSS :T 

8 

SAV’‘ 

3 

PRT*SG 

S 

S*:T  VAL 

8 

sav: 

8 

C3MO 

8 

PLOT 

8 

SAVE 

8 

PR T MSG 

3 

L A6  QL 

9 

CHKPN^ 

8 

r,D3 

1 

3 

CHKPNT 

1 

3 

T A 1 » 

1234567 

3 

SA  Vr 

1234537 

3 

CON  0 

12345673 

34 

4 

PURGE 

1234567 

3 

CHKPNT 

1234567 

3 

S4A  1 

123  6 3 

CHKPNT 

123  6 8 

SO  A 2 

123  5 78 

4 

4 

SAV- 

123  5 78 

4 

4 

CON  0 

123  5 73 

4 

4 

CHKPNT 

123  5 73 

4 

4 

CONO 

123  5 78 

4 5 

4 

GPWG 

123  5 78 

45 

4 

OFP 

123  5 79 

45 

4 

SA  V^ 

123  5 78 

45 

4 

LABEL 

123  5 79 

45 

4 

EOUIV 

1234  6 8 

CHKPNT 

1234  6 8 

CJNO 

1234  6 8 

SO  A3 

1234  6 8 

CHKPNT 

1234  6 8 

LABCL 

1234  6 8 

PAP  AM 

1 90 

12 

GP4 

1 90 

12 

S AV  “ 

1 90 

12 

P A3  AM 

1 90 

12 

PURGE 

1 90 

12 

E'OUI  V 

123456789 

4 

4 

CHKPNT 

1234567890 

12  4 

4 

CONO 

123  6 850 

GPSP 

123  6 890 

QFP 

123  6 890 

SAVE 

123  6 890 

LABEL 

123  6 890 

COND 

123456785 

4 

4 

MCP  I 

1 9 

CHKPNT 

1 9 

60 


3456739 Oil  2 
3456739012 


3.12-19  (4/1/73) 


RIGID  FORMATS 


DMAP 

Inst. 


10 


Bit  Position 

20  30  40 


50  60 


MC  - ? 
CHKPNT 
LA  3TL 
£ )'J  l V 
C-K^NT 
C 1NO 
SC-l 
CHKPM 
LAHCL 
EJUI  V 
CHK  D N’T 

ciw 

SMP1 
CHKPM 
S^2 
r hk  pm 
LA3-L 
r j.i  iv 

CHK°NT 

CJND 

R8MG  I 

CHKPNT 

JUMP 

LAP*  L 

Cl  MO 

LA3CL 

R3MG2 

CHKPNT 

CONO 

P3MG3 

CHKPN'T 

K3MG4 

CHKPNT 

LA3r£L 

D3D 

SA  V“ 

CONO 

PURGE 

EQUI  V 

CHKPNT 

Rr  AD 

SAVE 

CHKPNT 

OcP 

SA  VC 

COND 

PARAM 

PARAM 

JUMP 

tSS 

LA3EL 

SSS 

PUR  GF 

CAS  r 

SW‘T 

CHKPNT 

MTR  X I N 


1234557  3 \> 

123456789 

12345673  9 

1234567890 

1234567890 

1234567390 

1234567390 

1 2 34  5n78  90 

12345^78 90 

12345678901 

1234567ft 90 1 

12345673901 

1234  6 3901 

1234  6 8901 

12345o73901 

12345678901 

12345673901 


123t56739C 
1234567390 
1234567890 
123456709' 
1234567390 
1234  6 890 
6 
6 


012 


1234 
1234 
1234 
1234 
1234 
1234 
1234 
1 2 34 


901 


8 90 
8 
5 90 
390 
390 
8 90 
3 90 
890 


1234567390 

1234567890 

1234567390 

1 

1 90 

1 90 

1 90 

1 2 345o7  3 90 
l 90 

1234567890 
1234567990 
1234567390 
1234567390 
1234567890 
1234567890 


12 
12 
012 
12 
12 
12 
2 
12 
12 
12 
12 
12 
12 
12 
12 
12 
2 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 


4 

4 

4 


4 

4 

4 

4 

4 

4 


4 


4 

4 

4 


4 

4 

4 


4 

4 

4 

4 

4 

4 

4 


1234567890 


1234  6 


1 3 

1234567390 
1 3 


123456 


1234567390 

1234567890 

1234567890 

1 


1234 

1234 

1234 


6 

6 

6 


4 

4 

4 

4 

4 

4 

4 


4 

4 


4 


4 

4 

4 

4 

4 

4 

4 

4 


4 

4 

4 


234 


4 

4 

4 

4 

4 

4 

23 

23 

23 


890123 


23 

123  5 
123  5 
123  5 
23 


56  89 
56  89 
56  89 
56  89 
67  90 
56  89 
90 
90 
99 
90 
90 
90 


3456789012 


3456  7890  L 2 


34567890 

34567890 

34567890 

67 


12 

12 

12 


3.12-20  (6/1/72) 


MODAL  FREQUENCY  AND  RANDOM  RESPONSE 


DMAP 

Inst. 


10 


Bit  Position 

20  30  40  50  60 


S4V<= 
P'JP  Gr 
PAP  AM 

F OUT  V 
CHKPNiT 
GK  A 0 
CHKPNT 
GK  AM 
SAV  ' 
CHKPN~ 
CQNO 

Ci  )NO 

FP*D 
SA  V ~ 
F/JUIV 
CHKPMT 
VOP 
SAV  - 
C1MO 
CHMO 
CHK  PNT 
SOP  3 

0 PD 

SAVF 

CHK PNT 

XYT& AN 

SAV" 

XYPLOT 

JUMP 

LAPEL 

QFD 

SAVC 
L A3  :L 
COND 
PAP  AM 
DOR  1 
CHK  PNT 
CHNO 
SSS 
OOP  2 
tSS 

CHK PNT 

$ss 

EQJIV 

$SS 

CHK  PNT 
4SS 
LAP -L 
SSS 
SDR  l 
CHK PNT 
SDR  2 
SAVE 
CONO 
SOP  3 
CHK  °NT 
UF  P 


I 

1 2 3-*  5678  90 

L2345j7840 

1234557390 

1234567890 

1234567890 

123456789 

12345d739 ) 

12345o7390 

1234567 8 9 0 

12345678° 

1234567390 

1234567390 

1234567590 

12  345676  90 

1 234  5678  90 


1 

1 

1 

1 

1 

n 


) 12 


12 

12 

12 

2 

12 

12 

12 

12 

12 


1234567690 

1234567890 

1234567890 

1234567890 

1234567690 

23 

1 2 34 567  o 9 0 
23 

1 2 34 5o78  90 
23 

1234567690 
23 

1234567890 
23 

1234567890 
23 

12345O7890 

12345678901 


12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 


4 

4 

4 

4 

4 

4 

4 

4 

4 


4 

4 


? 3 

23 

23 

23 

23 

234 

234 

2 34 

2 34 

234 

234 

234 

234 

234 

234 

234 


901 

901 

1 

1 

l 

1 

1 

1 

1 


1 

1 

0 


234 

234 

234 

234 

234 


7 

7 

7 

7 

7 

7 


7 

7 

7 

7 

7 

7 


7 


234 


234 


234 

234 

234 


90 

90 

90 

90 

90 

9 


234 

234 


3 

3 


67 
67 
67 
6 7 
67 

6 7 0 
67  0 


67  90 
67  90 
6 7 90 
6 7 890 
67890 
67890 
67890 
67890 
67890 


2 

2 

2 

12 

12 

12 

12 

12 

12 


3 

3 

3 

3 

3 

3 

3 

3 

3 

3 


67890 

67390 

678901 

678901 

67890 


6789012 

6789012 

6789012 

6789012 

6789012 


12 

12 

2 

2 

12 


3 6789012 

3 6789012 


3.12-21  (4/1/73) 


RIGID  FORMATS 


DMAP  Bit  Position 

Inst.  1 10  20  30  40 


SAV" 
XYTt)  AN 
SA\'r 
XYD  LOT 

CON  0 
PA  IQpM 
SAVC' 
Chk^njt 
C OND 

xytjan 

SAVC 
XY°  LO  T 
J'JMP 
LA  3FL 
HFP 
SA'/" 

L A 3 n L 
CONO 

*ss 

P~DT 

*S$ 

J'JMP 
^SS 
J'J  'A  P 
LA^’L 
$3S 

pwTPA- M 

SSS 

l\a*L 

P^TPAI'  » 

LA3r  L 

PRTPARX 

LA30L 

PRT PAf-  M 

LA  3 *•  L 

PPTPARM 

LA3SL 

PRTPARM 

LAriEL 

END 


1 3 


I 3 

I 3 
12345678  90 

I 3 


23 
23 

123456  8 90|l 2 34 
23 


1 3 

1 2 345o78  90 
1234567890 
1234567890 
12  34  5678  9 u 
12345^7690 
1234567390 
12  345078  90 
123450789 0 
1234567890 
1 2345u78  90 
1234567890 
1234567890 


123456 

123456 

123456 

123456 

123456 

123456 

123456 

123456 

123456 

123456 

123456 

12J456 


8 
8 

8901 
8901 
8 

3901 
8 

89 
8 

8901 
8 

8901 


i 901 
3 9 01 


3901 

>01 

901 


23 

234 
2 34 
234 
234 
234 
234 
2 34 
234 
234 
234 
234 
234 


50  60 


45 

45 

45 

45 

45 


45 


34567390 


34567890 

34567890 

34567890 

34567890 

34567890 

34567890 

34567890 

34567890 

34567890 

34567890 

34567890 

345678901 


12 


12 
12 
12 
12 
L 2 
|1 2 
12 
12 
12 
12 
12 
2 


3.12-22  (6/1/72) 


MODAL  FREQUENCY  AND  RANDOM  RESPONSE 


3.12.3.4  Rigid  Format  Change  Restart  Table 


DMAP  Bit  Position  DMAP  Bit  Position 

Inst.  63  70  80  Inst.  63  70 


&:GIN 

FIl~ 

on 

SAV‘; 
CHKPNT 
GP  2 

CHK  L)NT 
PL  T SFT 
SAV- 
P’T4SG 
S ■;  T V A L 
$ W . 

C 1ND 
PL  JT 
SVV  : 

P < T M SO 
L\^L 
CHKPN" 
G*  3 

r hkp.\t 

TM, 

SAV  C 
UNO 

CHKPNT 
$4Ai 
CHKPNT 
S4A2 
SA  VF 
C 1ND 
C HK°\  T 
CON"* 

GP  WG 
.nr  p 
sav : 

L A H “L 
STJ  IV 
CHKPNt 
C IMP) 
S‘^3 
C HK  P N T 
L A 3 *.  L 
p A3  AM 
G°4‘ 
SAVr 
PAP  AM 
PJ»GE 
r )j ! v 

r HK°N  T 
G no 
G°  SP 
OF° 
SAVE 

LA  V l 
COND 

mc:  l 

CHKPNT 


34:>o7S90l2  4 
345o73K>12  4 


3 u 73 
3 673 

3 6 73 

3 673 


MC  "2 
CHKPNT 
LAP  l 
r 0 J T V 
CHKPNT 
CO  N n 
SC  l 
CHKPNT 
LA3  -t 
IV 

C 1 K P K T 
C 10  0 
SMPl 

CHKPNT 

SMP2 
CHKPN~ 
LA  3 L 
E )UI  V 
C iKPN  T 
C ONO 
POM  01 
CHKPNT 
J IMP 
LAHFL 
CO  N D 
L A 3 ‘ L 
PH  10  2 
CHKPNT 
C 1ND 
PGMG3 
CHKPNT 
P H M G4 
CHKPNT 
LA  3 L 
rpo 
SAV  I 
C IND 
P'RGr 
E yj  iv 
CHK  NT 
Pr  AD 
SWr 
CHKPNT 
OFP 
SAVf: 
r )ND 

PA'  AM 
PAH 
J Ht> 

LA  3 *1 
P J - Gfc 
CASE 
SW1: 
CHKPMT 
MTPXI  'I 
S AV  c 
P JPG? 


3456739912  4 


3466739012  4 

3466 7890 12  4 
3456769012  4 
54  6o  7890  i 2 4 

3456  7890  1 <.  4 
34  5b  7 39 J 1 2 4 
3456  789  012  4 


3.12-23  (6/1/72) 


RIGID  FORMATS 


DMAP 

Bit  Position 

DMAP 

Bit  Position 

Inst. 

63  70  80 

Inst. 

63  “70 

PAR  AM 

C )ND 

c JIJ  I V 

XYTPAN 

r IKPM 

SAV 

GKAt) 

XYPLi^r 

CHKPNT 

J J HP 

GKA  ^ 

LA  3 L 

SAV 

npp 

C 1KPNT 

SAV 

COND 

3'+5t»7 S93  1^ 

L An  “l 

CUNO 

3<t5o7H90l/!  -V 

fONO 

3456789012  4 

FRR  n 

P“DT 

3456/39012  4 

SAV- 

JUMP 

3456739012  4 

60  J IV 

JUMP 

34567890 12  4 

CHKPNT 

L A 6 2 L 

3456789012  4 

VOP 

prtpafm 

3455789012  4 

SA  VP 

laofl 

3456739012  4 

COND 

PRTPARM 

3456789012  4 

COND 

LAHTI 

3456789012  4 

CHKPNT 

P9T  P Af-  W 

3450769012  4 

SDR  3 

LAHcL 

345i>789012  4 

OFP 

PRTPAPM 

34  50 78°'j  1 2 4 

SAV  " 

LA3£l 

3456739012  4 

CHKPN'” 

PRTPARM 

3456789012  4 

XV  TRAN 

IA8-L 

3466739012  4 

S AV  Z 

PRT  P AR  M 

345o789012  4 

XY°  LOT 

LA  3 rL 

3456789012  4 

J'MP 

PND 

3456769012  4 

LA  *71 
U*=P 
SAV  r 
LA3  7L 
COND 
PAR  AM 
DOR  I 
CHKPNT 
CONI) 

DOR  2 
CHKPNT 
cQ'JT  V 
CHKPNT 
LAt35L 

SDR i 3456789012  4 

CHKPNT  3456789012  4 

SOP  2 

SAVF 

COND 

SDR  3 

CHKPNT 

GPP 

SAV  ~ 

XYTMAN 

SAV"* 

X YP  L0T 

COND  3456789012  4 

RANDOM  34567o90  1 2 4 

SAVr  3456739012  4 

CHKPNT  3456769012  4 


3.12-24  (6/1/72) 


MODAL  FREQUENCY  AND  RANDOM  RESPONSE 


3.12.3.5 

File  Name  Restart  Table 

DMAP 

Inst. 

Bit  Position 

94  100  110  120 

BEGIN 

FILE 

GP  I 

SAVE 

CHKPNT 

GP2 

THKPNT 

PLTSET 

S AV  - 

P3TMSG 

STTVAL 

SAVc 

COND 

4 

4 

4 

5 

5 

6 

6 

6 

6 

6 

PLOT 
$A  V 7 
PRTMSG 
LABEL 
CHKPN  T 

6 

GP3 

CHKPNT 

TA1  , 

SA7r 

COND 

PJRGE 

CHKPNT 

SHAl 

CHKPNT 

SMA2 

SAVC 

COMO 

C -IK  PNT 

CHNIO 

GPWG 

CFP 

SAVE 

LABEL 

6 

6 

7 

7 

7 

7 2 

7 

8 

8 

9 

9 

9 

9 

F ONI  V 
CHKPNT 

C'lMO 
SNA  3 
CHKPNT 
LAG  El. 
PA°  AM 
GP4 
SAV  : 
PAP  A* 
P'JRGL 
l OH  I V 
CHKPf  ]T 

0 

0 

0 

0 

0 

0 

I 

1 

I 

I 

1 3 5t>7  90  5 I 

4 

COMO 
CP$P 
HP  P 
S AV  “ 
LABEL 
C1NJO 
NT  z L 
CHKPNT 

2 

2 

2 

2 

2 

34 

3 

3 

3.12-25  (6/1/72) 


RIGID  FORMATS 


DMAP  Bit  Position 

Inst.  64  TOO  110  120 


MC 2 
C JKPNT 
LA8FL 
rl'J  IV 
CHKPNT 

COND 
SC  ~ 1 
CHKPNT 
L A 8 t L 
-OO  IV 
CMK  PN  T 
CONO 
S "IP  I 
Chkpt  r 
S M p 2 
CHKPM 

la  n 

FQU  IV 
CHKPNT 

ci^n 
s*  1GI 
CHKPN"!" 
J«J8P 
LAS'l 

COND 
LA3-1 
P3MG2 
CH*  2K,T 
C )NO 
R * <G3 
r -ikp^t 
R 3*04 
CHKPV’f 

L & I 

OPJ 

sav 
c^Njn 
j j ;? 
i )i  I V 
C-iKPNT 

r -;ao 

SAV  ' 

C KP\T 

0P  o 

SAV 
• • • 

PAP 

J HP 
LA3  ‘l 
PPGi 
CAS  - 
SAV  - 
r KPNT 
TO  X I * 4 
SAV 

p rg: 


4 

4 


34 


b 

b 

5 


3 


5 

j 


6 


t> 

6 


6 


7 

J 

7 

7 

7 

890 

8 

8 

8 

9 

9 

9 

0 

0 

890 

I 

i 

1 

I 

b 

I 

2 

2 

•> 

2 

2 

2 


7 

7 

7 


7 

7 

7 


3 

3 

3 

3 

3 

3 

4 


3.12-26  (6/1/72) 


MODAL  FREQUENCY  AND  RANDOM  RESPONSE 


DMAP  Bit  Position 

Inst.  64  100  TTO  120 


PA  < AW 
F-JvJIV 

C KPf\iT 

(,<  A 0 

GK  \-M 
SAV" 

C'l^M 

C 1N0 

C'HO 

FPPf) 

SAV* 

cOUI  V 

CHKPMT 

VQP 

S A V ^ 

COHO 

coho 

CHK.PNT 

SO*  3 

O'FP 

SAV' 

CHKPNT 

XYTkAM 

SAVF 

XYPLG7 

J I IP 

LAdEL 

GPP 

SAV- 

LA  j L 

CONI) 
o 4P  AN' 

am 

CHKPM 
COHO 
COP  2 

CrIKPNT 

EOUIV 
CHKPNT 
LA3:a 
SOP  1 
CHK<>NT 
SOk  2 
SAV- 
COHO 
SOP  3 
CHK  PNT 
QF  f> 

SAV  * 
XYTRAM 
SAVE 
XYPLOT 
COHO 
RAHDC  i 
SAV  T 
CHK  PN  T 


4 

4 

4 

5 

5 

6 

6 

6 

7 

7 

7 

7 

7 

7 

3 

3 

3 

3 

3 

9 


9 


0 4 


4 

4 


0 

0 

0 

0 

0 

0 

1 

1 

2 

2 


3 

3 

3 


o 

*3 

5 

5 


3.12-27  (6/1/72) 


RIGID  FORMATS 


DMAP  Bit  Position 

Inst.  64  100  TTO  120 


CTJO 
XY  TV  A'! 
SAV  ” 

XYPLT'T 
J*  J S P 
LAS  - L 
PPP 

svr~ 
LAfllrL 
CJMO 
R'PT 
JJ  IP 
JU  IP 
L V > ' L 
P*s  TP  A'-  M 
LA3"L 

»* 

LA  3 r L 
PRTOA^M 
LAS'LL 
pjrPA(-  m 
L A ‘3  - L 
pl*TPA'<  M 
LAS  ~L 

LA  S c:  L 
END 


3.12-28  (6/1/72) 


MODAL  FREQUENCY  AND  RANDOM  RESPONSE 


3.12.4  Automatic  Output  for  Modal  Frequency  and  Random  Response 

The  Eigenvalue  Summary  Table  and  the  Eigenvalue  Analysis  Summary,  as  described  under  Normal 
Mode  Analysis,  are  automatically  printed.  All  real  eigenvalues  extracted  are  included  even 
though  not  all  are  used  in  the  modal  formulation. 

3.12.5  Case  Control  Deck  and  Parameters  for  Modal  Frequency  and  Random  Response 

The  following  items  related  to  subcase  definition  and  data  selection  must  be  considered  in 
addition  to  the  list  presented  with  Direct  Frequency  and  Random  Response: 

1.  MFTH0D  must  appear  above  the  subcase  level  to  select  an  EIGR  card  that  exists  in  the 
Bulk  Data  Deck. 

2.  All  of  the  eigenvectors  used  in  the  modal  formulation  must  be  determined  in  a single 
execution. 

3.  An  SPC  set  must  be  selected  above  the  subcase  level  unless  the  model  is  a free  body  or 
all  constraints  are  specified  on  GRID  cards.  Scalar  Connection  cards  or  with  General 
Elements. 

4.  SDAMPING  must  be  used  to  select  a TABDMP1  table  if  structural  damping  is  desired. 

Output  that  may  be  requested  is  the  same  as  that  described  under  Direct  Frequency  and 
Random  Response.  Output  for  S0LUTI0N  points  will  have  the  modal  coordinates  identified  by  the 
mode  number  determined  in  Real  Eigenvalue  Analysis. 

The  eigenvectors  used  in  the  modal  formulation  may  be  obtained  for  the  S0LUTI0N  points  by 
using  the  ALTER  feature  to  print  the  matrix  of  eigenvectors  following  the  execution  of  READ.  The 
eigenvectors  for  all  points  in  the  model  may  be  obtained  by  running  the  problem  initially  on  the 
Normal  Mode  Analysis  rigid  format  or  by  making  a modified  restart  using  the  Normal  Mode  Analysis 
rigid  format. 

The  following  parameters  are  used  in  Modal  Frequency  and  Random  Response: 

1.  GRDPNT  - optional  - A positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed.  All  fluid  related  masses  are  ignored. 
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2.  WTMASS  - optional  - The  terms  of  the  structural  mass  matrix  are  multiplied  by  the  real 
value  of  this  parameter  when  they  are  generated  in  SMA2.  Not  recommended  for  use  in 
hydroelastic  problems. 

3.  C0UPMASS  - CPBAR,  CPR0D,  CPQUAD1  , CPQUAD2 , CPTRIA1 , CPTRIA2,  CPTUBE,  CPQDPLT,  CPTRPLT , 

CPTRBSC  - optional  - these  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness  (see  Section  3.1  for  list  of  elements).  See  Section  3.1.5 
for  an  explanation  of  the  use  of  these  parameters. 

4.  LFREQ  and  HFREQ  - required  unless  LM0DES  is  used.  The  real  values  of  these  parameters 
give  the  frequency  range  (LFREQ  is  lower  limit  and  HFREQ  is  upper  limit)  of  the  modes  to 
be  used  in  the  modal  formulation. 

5.  LM0DES  - required  unless  LFREQ  and  HFREQ  are  used.  The  integer  value  of  this  parameter 
is  the  number  of  lowest  modes  to  be  used  in  the  modal  formulation. 

6.  M0DACC  - optional  - A positive  integer  value  of  this  parameter  causes  the  Dynamic  Data 
Recovery  module  to  use  the  mode  acceleration  method.  Not  recommended  for  use  in  hydro- 
elastic problems. 

7.  DEC0M0PT  - optional  for  frequency  response  problems.  The  integer  value  of  this  para- 
meter is  used  to  control  the  type  of  arithmetic  used  in  the  decomposition  of  the 
dynamic  equations.  A value  of  1 (default)  means  that  double  precision,  complex  arithmetic 
with  partial  pivoting  will  be  used.  A value  of  2 means  that  double  precision,  complex 
arithmetic  without  pivoting  will  be  used.  A value  of  4 means  that  single  precision,  complex 
arithmetic  without  pivoting  will  be  used. 
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3.13  MODAL  TRANSIENT  RESPONSE 

3.13.1  DMAP  Sequence  for  Modal  Transient  Response 

RIGID  FORMAT  DMAP  LISTING 
SERIES  MI 

RIGID  FORMAT  12 

NASTRAN  SOGRCE  PROGRAM  COMPILATION 
DMAP— DM AP  INSTRUCTION 
NO. 


1 a EG  IN 

NU.12  MUCAL  TRANSIENT  RESPONSE  ANALYSIS  - SERIES  Ml  S 

2 ^ I L E* 

LLL=T A PE  t 

3 <^GP 

G£CMl*GE0M2  t / GP|_ ,c OEX I N , GPOT , C S TM » PGPOT  fSIL/V»N*LUSFT/  C, Nf 
1 23/V » N t NOGPDT  % 

4 SAVE 

LUSFT  % 

5 CHKPNT 

GPLtEOcXINf GPDTf CSTM,RGPDTt SIL  * 

6 CjspQ 

GE0M2,EQEXIN/ECT  % 

7 CHKPNT 

ECT  t 

8 PLTSFT 

PCOB,EOEXIN,ECT/PLTSETX,PLTPAP, GPSETSt FLSFTS/VtN,NSIL/  VtN, 

JUMPPLOT  $ 

9 SAV<= 

NSILt JUMOPI nr  $ 

10  PRTMSG 

PLTSETX//  $ 

11  setval 

//V,N,PLTFLG/C  «Nf 1/V,N,PFILC/C,  N,  0 $ 

12  SAVE 

PLTF LG  » pF  IL E *> 

13  COND 

PltJUHPPLOT  % 

14  (JlD' T) 

PLTPAP , GPSFTStFLSETSfCASFCCt BGPDT, FQEXIN, SIL, ,/PLOTXl/  V,Nf 
NSIL/Vf  Nf  LUSET/VtNf  J!JMPPL0T/V,NfPLTFL5/V,Nf  PFILE  S 

15  SAVE 

JUMPPLOTt PLTFLGfPFILE  $ 

16  PRTMSG 

PLOT  XI//  $ 

17  LABEL 

Pi  $ 

18  CHKPNT 

PLTPAP fGPSFTS, ELSETS  S 

19  (3pQ 

GE0M3t E0FXIN,GECM2/»GPTT/CfN,123/VfN,N0GRAV/C,N, 123  $ 

20  CHKPNT 

GPTT  % 

21  CjaTT^) 

»ECTfFPTf RGPOTf$ILfGPTTfCSTM/FSTt  f GEI , F CPT ,GPCT/ V, N , LUS FT / C,N, 
123/VtNfNOSIMP/CfNtO/Vt N, NOGENL/Vf  NtGENEL  t 

22  SAVP 

NOGFNL  t NOSI MPf  GENEL  $ 

23  COND 

F RP0R1 1 NOS  IMP  $ 
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RIGID  FUKMAT 
SERIES  MI 

DMAP  LISTING 

p I G I C FHPMAT 

12 

A c T o A N SOURCE  PROGRAM  COMPILATION 
Omap-TMAo  INSTRUCT  ION 
NO. 


24  PURGE 

OOdst/^en-L  3 

25  CHKRNT 

FST  ? FC  pT  t GPCT  * GE  I » OGPST  * 

26  (J^aP) 

C STP, UPT, FC  PT, GPCT , 91T/KGGX,  , GPSt/V,N,NOG:nL  /V.N.NOKAGG  t 

27  C HK  ° NT 

KGGX.GPST  t 

23  ^SMA2^ 

CSTP. PPT . FCPT.GPCT, DIT/MGG./V. Y.WTPASS=  1 . 0/ V . N . NT MGG/C . N 1/ 
V.Y.rCUPMASS/V. Y.cPBAR/V.Y.CPSnn/V .Y.CPCUA01 /V.Y.CFCLAC2/  V, 

Y.CPTRT Al  /V.  Y.f.PT;-<IA2/V,  Y.CPTUrtF/V.  V , C PCDPL  T / V . Y .CP  TRPLT  / V,  Y. 
rPTRRSr.  t 

20  SAVE 

NCMGG  * 

30  CONO 

F rpop i , moy^G  t 

31  CHK°NT 

MGG  t 

3?  CONn 

LG°V*G,GROPNT  t 

33  (^GPWG^) 

PGO0T,CST*-',EO:xiK,MGG/1GPWG/V,  Y,GRDPN!T=-i/v,Y,WTMASS  t 

34  OF  P 

OGPWG, , , , ,//V,N, CARONO  t 

35  SAVE 

CAP0N9  t 

36  LABEL 

LGPWG  t 

37  CQUI V 

KGGX.KCG/NOGFNL  t 

38  CHKPNT 

K f.G  $ 

30  C 0Nn 

LP.L  1 1 , NOGFNL  * 

40 

Gc  I .KGGX/KGG/V.N.LUSCT/V.N.NOCCNL  /V.N.NPSIMP  t 

41  CHKPNT 

KGG  % 

42  LABFL 

LRLll  t 

43  PAPAM 

//C,N,MPY/V,N,NSKIP/C,N.O/C,N,0  * 

44  OpO 

CASFCC,GF^MA,FOFXlN,SIL,G°DT/PG,,USFT,/V,N,LUSFT/V,N,MPrFl/  V, 
N,MPCP2/Vf N, SINGLE/ V,N, OMIT/ V,N, Pc  ACT/ V,N,NSK IF/ V.N.RFPF AT/ 
V.N.NDSET/V.N.NOL/V.N.^OA  « 

45  SAVE 

MPC«=1,  SINGLE, OMIT, PF act, N0SFT.MPCF2, NSKIP, REPEAT, NOL.NOA  % 

46  PAPAM 

//C ,N, ANO/V.N ,NQSP  / V»N»  RE ACT/V  » N»  SINGLE  $ 

4/  PURGE 

GM.GMD/MPCFl /GO , GOD/ CM  IT /KF S , PST /S  INGLE/CP/NCSR/KLR ,KRR . PLR, MR , 
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RIGID  FORMAT 
SERI E S MI 

DM  AP  LISTING 

RIGin  format 

12 

NASTRAN  S n U P C F o B 3 G D A m rp^PILATION 
Om/VP-PMAo  I NS  TRUCT  I 3N 
MO. 


mpp?om/rcact  t 

48  EOIJIV 

KGGtKMM/«PCFl/KGG»  MNN/^Pf.P  l t 

49  CHKPNT 

K P P f KLR  1 0 m t ML p , *PR  f mp  tGM,RGf GP,KPR  t PST,0P  tUSET , KNN , MNN f GODf 
C,MD  * 

50  CPND 

L RL  4 t GE  NEL  * 

51  CgpVp) 

r,PL,r,PST,USET,  SIL/OGPST  t 

52  QFP 

or-PST, , , , ,//v,N,c4«0Nn  t 

53  SAVE 

CAPPMO  t, 

54  LABEL 

LBL4  % 

55  CCNP 

L RL2  » M 3CP I % 

56  CycTQ 

USET *RG/GM  $ 

57  CHKPNT 

GM  t 

58  C^ceQ 

USFT,GMf KGGt MGGf ,/KNN,MNNt , $ 

59  CHKPNT 

KNNfMMN  $ 

60  L AB  CL 

LPL2  $ 

6L  EQU1V 

KNN ♦ K FF /S INGLE /MKNtVFP/ SINGLE  * 

62  CHKPNT 

KFP*mff  * 

63  COND 

L*L 3, SINGLE  * 

64 

USFT  t KNM»  MNN  t » / K FF , K FS , , *F F , t $ 

65  CHKPNT 

KFSfKFFtMFF  $ 

66  LABEL 

LRL3  $ 

67  EQUIV 

KFF, KAA/O^IT/  MF  F * M AA /OMI T t 

68  CHKPNT 

KA  A » M A A % 

69  COND 

LBL5tOMIT  $ 

70  ® 

USETfKFFf  f f /G0tKAAfK0nfL0nf UOOt t» t t * 

71  CHKD  NT 

GCtKAA  $ 

72  (]SM P2^) 

USETtGOfMFF/MA a $ 
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RlOlD  FURMAT 
SfcRIcS  Ml 

DMAP  LISTING 

RIGID  RrqM4T 

12 

N A S T B 

AN  S 0 U P C T PROP,  RAM  COMPILATION 

DMA»-CMA°  instruction 

N.°. 


73  CHKPN'r 

M A A $ 

74  LABEL 

L PL  5 t 

75  cO!JIV 

KAA»KLL/PEACT  % 

76  CHKPNT 

KLL  t 

77  C nND 

L BL  6 , R E AC  T $ 

78  (Q^RMcT) 

UScTf KA A, a/KLL  ,KLR»KRP*MLLf MLPt  MPR  $ 

79  CHKPNT 

Kl.LfKLPfKRPfMLLf  ML  R , MRR.  * 

30  JUMP 

L3L3  * 

31  LAPEL 

LBL6  % 

3?  C0N9 

L BL  7,  MnQACC  * 

33  L ARCL 

L PL  8 $ 

34  (PPMG2) 

KLL/LLL  ,ULl  % 

35  CHKPNT 

IJLL  , ILL  $ 

86  CONO 

L BL7 , RE  ACT  * 

37 

LLLrULL  ,KLR,KRR/CM  % 

38  CHKPNT 

OM  $ 

39  (P^RMG4^) 

DM  , VLl.  , ml  p , MRR  /Mi?  $ 

93  CHKPNT 

MP  % 

91  LABEL 

L BL  7 % 

92  (^DPCT) 

DYNAMICS,  GPL  fS  IL  ,USET/GPLD,SILDfUSrTD,TFPDDL,DLT,,  ,NLFT,Tp{_, 

FED  , EODYN/ V , N ,LUSFT/ V , N, LUSFTD/V , N , NOTFL/ V, N, NODLT/ V, N , NOPSOL/ 
V,N,NnFPL/V,N, NONLFT/V,N,NOTRL/V,  N,NOEFD/C ,N« 12  3/V,N ,NOUE  t 

93  SAVE 

LUSFTD, NODLT tMONlFT, NOT RLtNOUE, NOE ED  i 

94  CONO 

ERR0P2 , NOEED  % 

95  PURGE 

UE VT/NOUE  /PN'LH  /NCNLFT  $ 

96  FOUTV 

GOf GCO/NOUF/GM, GMD/NOUE  * 

97  CHKPNT 

USETDtEOOYNf TF POOL fDLT,TRL,EED fGODfGMDfUF VT,NL FT, PNLH,  SILO, 
GPLD  S 
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RIGID  FORMAT  DMAP  LISTING 
SERIES  MI 

R I OT  P FQP  M ^ T 12 

nastran  source  ° r n g r a ^ c°mdilation 

OM A°—  DMA0  INSTRUCTION 

NO. 


99  (JFAQ^) 

K A A, M A A, MR, OM, Ff D, US CT , C A S E CC / L AM A , PH ! A , M T , HE  I GS /Z , N , MODE S/ V , N , 
ME  I GV  A 

99  SAVE 

NEIGV  S 

IDO  CHKPNT 

LAMA»°HIAfM 1 1 OF I GS  * 

131  OFP 

OEIGS.LAMA,,,,//V,N,CARDNO  t 

102  SAVC 

CARDNO  * 

103  CONO 

F PRO R4 1 NF I GV  $ 

104  (^MTRXIN^ 

) C A SECT  * M AT °OOL  t FCDYN  * ,TFPQCL/K2PP, ^2PP, «2 °P / V , N , L US E TD/ V , N , 
NCK2PP/V»N»  NPM2PP/V  tNfiN0B2pP  T 

105  SAVE 

NCK2PP,NOM2PP»N0R2PP  $ 

106  PURGE 

K2rD/N0K2PP/M2D0/NCM2PP/B2DD/N0B2PP  T 

107  PARAM 

// CtNt ANO/V»Nt MOEMA/V,NtNOUE/V ,N, NOM2PP  % 

108  FQUIV 

M2PP, M2DD/N0A/P2PPt 02DD/NO A/K2DP, K 2DD/N0A/MAA f MOD/MDEMA  $ 

109  CHKPNT 

K2PPf M2PPfB2PP  tK200tM20Df B20Df MOD  $ 

no  (gkadJ) 

IJSETD » GM  f GO  » f ,MAA,  , K2P°  * M2  p P t P 2PP  / , * Mr)D  » GMD  » GOD  , K 2DD , M2DD , 

B2DD/Cf NtTPANRESP/CfN,DISP/CfN, MnoAL/CtN,0.0/  C , Nv 0. 0/C , N, 0. 0/ 
VfN, N0K2PP/V, N,NCM?PD/VtN,N0B2PP/  V , N , * PCF  1 / V , N , S I NGL F / V, M , 

OMIT/V,NtNOUF/CtN,-l/Cf N»-l/  C f N , ♦ 1 / V , Y , MODACC  = - 1 % 

111  CHKPNT 

MOD  »GMD  tGOD  »K2TD  »M2CDfB2DD  $ 

1 12  (JSKAM^) 

USETDtPHI Af MI , LAMA, D I T , M20D , B? 00, K 2DD ,C ASECC / MHH  , BHH  , KHH, 
PHIDH/V,N1M0Uc/C,Y,LM0DES=0/C, Y,L ERE  0=0.0/  C , Y , HFREQ=0. 0/Vt N, 
NCM2PP/V,MtNOB2PP/V,N,NOK2PP/V , N, NPNCUP/  V,N, FMODE  $ 

113  SAVE 

NCNCUP  , FMODE  t 

11A  CHKD  NT 

MHH,RHHfKHHf PHIDH  t 

115  COND 

E RR0R5  , NPTRL  % 

116  PAR  AM 

// C,N,  ADD/ V,N, NEVER /C ,N  ,1/C  ,N,  0 $ 

U7  PARAM 

//C ,N,MPY/V,N,PEPEATT/C,N, 1/C,N,-1  $ 

118  JUMP 

119  LABEL 

LBL13  % S X 

1 Top  of  DMAP  Loop  J 

LBL13  t V J 

120  PURGE 

PNLH,OUHVltOPNLl,OUHV2,OPML2,XYPLTTA,ODOi,0OPlfOUPVl,OESl,OCFl , 
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kIGID  FURHAT 
SERIES  Ml 

OMAP  LISTING 

sir, IP  format 

12 

W A S t p a N S n U R C p PROGRAM  COMPILATION 
n^/\p_nMAD  INSTRUCTION 
•NO. 


f"'PP2,nQP2»QUDV2»GES2,Orc2,  PL  0T  X2  * XYPLTT/NFVER  t 

121  (c  tsQ 

C A S c C C » /C ASPXX/C  , N , TP  AN/V  » N, Rt PCATT / V , N , NOL OOP  t 

122  S A Vc 

RFPEATT  tNOL  00°  * 

123  CHKPNT 

CAS7XX  * 

124  (jTPO^) 

CASFXX»USFTD»OLT,TRL»NLpT,OIT,KHH,  PHH.MHH  , C-MD.GOO,  PHI PH/UHVT  , 
oDT,PST,DPT,PNLH/C,\l,M0DAl/V»f'',LUScTD/\/,>l,MpcFi/V,N,SI,'IGLF/  V, 
N,nMIT/V,M,Nn?jniP/ V,N.NCUF/C.M,  0 t 

125  CHK°*JT 

UHVT,°DT,PST,PPTfDNLH  t 

1 lb  (Jy/OQ^) 

C ASCXX, EOnYM.USFTO, UHVT ,°PT, XYCDP , PNLH/DIJWV 1 , OPNL 1 / C.N, 
TPAMPPSP/C,N,MPCAl/C,N,0/V,N,M0H/V,N.N0P/V,N,FM0r)E  t 

127  SAVE 

NPH.^’O0  t 

123  CHKPNT 

"UHVl.OPNll  * 

129  CONO 

l °L  16 » NOH  t 

no  c3paC) 

OUHV 1 * °PNL 1 » , , , /nUHV?,0PNL2, m t 

131  OFP 

OUHV2,OPML2,,  . ,//V,N,CARONO  t 

132  SAVP 

C.AROK'O  $ 

133  CHK°  NT 

GPNL2.0UHV2  F 

134  (XY^AN) 

XYC03,nUHV2,nPNL2,,,/XYOLTTA/C,N,TPAN/C,N,HSFT/V,N,PpILE/V,N, 

CAFONO  t 

135  SAVE 

PFICEtC  AROAiO  t 

\ \ ' 

136  (TyplOT) 

XYPLTTA//  t , 

» ’ 

137  LABEL 

LBL16  $ 

138  PARAM 

//C.N, ANO/V,M,P JUMP /V,N,NOP/V,N, JUMP PtrT  * 

139  CfND 

LBL 15, P JUMP  A 

140  PAR  AM 

//C ,N , NOT /V ,N , NO vnO /V , Y , MOO ACC  $ 

141  COOP?) 

UHVT.PHIDH/UOVIT  t 

142  CHKPNT 

U0V1T  * 

143  COND 

URL  MOO , MOC  ACC  i 

3.13-6  (4/1/73) 


MODAL  TRANSIENT  RESPONSE 


RIGID  FORMAT  DM AP  LISTING 
SERIES  Ml 

RIGIP  POP^AT  12 

N A S T P A N SOURCE  PROGRAM  COMPILATION 
PM A P— DM AP  INSTPUCTinN 
NO  • 


144  QPPR2J 

USETO, UDVlTtPnrt  K20  C » R 2PD  9 MDD  » ,ULL , LLL , 0M/UDV2T »UF VT , PA F/  C,N, 
TRANPFSP/VfN*N  CUF/VfNfREArT/C»NfO  * 

145  CHKPNT 

U0V2T , UEVT » PAe  $ 

146  FOUIV 

U0V2T » UOV 1 T/NOMOO  S 

147  CHKPNT 

UOViT  * 

148  LAREL 

LRLMOO  $ 

149  FOUIV 

UOVlTf UPV/NOA  $ 

150  CCNP 

LBLIAfMOA  $ 

i5i  CspTQ 

USETO,  vUDVITt  , tGOO , GMD » PST  , KPS  » t /IJ PV  «» OP/C  » N , l /C t N , D YNAM I C S $ 

152  LAREL 

LBL14  $ 

153  CHKPMT 

UPVfOP  $ 

154  (jDPf) 

C ASF XX, CSTm, mot? oiJtEOOYNf SILD, , , RG POT f PPT , OP , UPV, EST f X YCOR/ 
OP  PI tOOPl fOUPVlfGESlfOEFl tPUGV/Ct NtTRANRFSP  * 

155  (SD* -T) 

OP  PI , HOP  1 ,0UPV1, OESlfOEFl ,/OPP 2,00 P2 » 0UPV2 , 0ES2 , 0EF2 , * 

156  CHKPNT 

OPP2,OOP2 ,0UPV2,CES2,0FF2  % 

157  OFP 

nu  PV2fO°P2tOQP2tOEP2tOES2»//VfN»CA  &PN3  S 

153  SAVF 

CARONO  $ 

159  CONO 

D2  t JUMP  PL  0T  % 

160  (J>L~Ot) 

PLTPAR , GPS^TStELSETStCASEXX, BGPDT, FOFXINt  SIL, , PUGV/PLQTX2/  V,N» 
NSIL/V,Nf  L'JSET/VfNt  JUMP  PLOT /V,  N , PL  TFLG/V , N , PF  ILF  S 

l 6 L SAVE 

PFILE  $ 

162  PPTMSG 

PL0TX2//  % 

163  LABFL 

P2  $ 

164  (^XYT^  AN) 

XYCOB,OPP2,OOP2,CUI>V2f  0ES2  tOEF2/XYPLTT/Cf  N,TRAN/Ct  N,  PSET/V,N, 
PFILF/VfNt CARONO  * 

165  SAVE 

pfilc,cardnc  % 

166  (XYPLOT) 

1 XYPLTT / / $ 

167  LARPL 

LRL15  $ 
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RIGID  FuRMAl  DMAM  LISTING 
StRIES  Ml 


RIG 

ID  FPPMAT 

12 

O^AP 

MT. 

NASTPAN  S n u 0 C F P 
— DM  A p INSTRUCTION 

R 

168 

r.PNo 

FINIS, PFPFATT  * 

L69 

R F PT 

L PL  1 3 , l 90  * 

l 70 

JUMO 

CPP0R3  $ 

L 7 1 

JU*P 

PINTS  % 

I 7? 

LARCL 

FPRCR3  S 

173 

PPTP ARV 

//C,N,-3/f,N,”0LTR0 

t 

174 

L A 8 ? L 

"PROP?  % 

175 

PPTP  ARM 

//C, N, -2/C, N, MOLT RO 

$ 

l 76 

LARSL 

cpPOPl  $ 

177 

PRTPAPM 

//CtMf-l/Cf Nf MOLTMO 

t 

178 

LABFL 

FRP0P4  % 

179 

P R T p A P M 

//C,N,-4/C,N,M0LTRD 

% 

180 

LABFL 

F PR  PR  5 * 

181 

DRJP  ARM 

//C,N,-5/C,N,MDLTR0 

132 

LABFL 

FINIS  t 

183 

FND 

S 

COMPILATION 


Bottom  of  DMAP  Loop 


) 
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3.13.2  Description  of  DMAP  Operations  for  Modal  Transient  Response. 

3.  GP1  generates  coordinate  system  transformation  matrices,  tables  of  grid  point  locations, 
and  tables  for  relating  internal  and  external  grid  point  numbers. 

6.  GP2  generates  Element  Connection  Table  with  internal  indices. 

8.  PLTSET  transforms  user  input  into  a form  used  to  drive  structure  plotter. 

10.  PRTMSG  prints  error  messages  associated  with  structure  plotter. 

13.  Go  to  DMAP  No.  17  if  no  undeformed  structure  plot  request. 

14.  PL0T  generates  all  requested  undeformed  structure  plots. 

16.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  undeformed  plot  generated. 

19.  GP3  generates  Grid  Point  Temperature  Table. 

21.  TA1  generates  element  tables  for  use  in  matrix  assembly  and  stress  recovery. 

23.  Go  to  DMAP  No.  176  and  print  error  message  if  there  are  no  structural  elements. 

26.  SMA1  generates  stiffness  matrix  [K*g]  and  Grid  Point  Singularity  Table. 

28.  SMA2  generates  mass  matrix  [Mgg] . 

30.  Go  to  DMAP  No.  176  and  print  error  message  if  no  mass  matrix  exists. 

32.  Go  to  DMAP  No.  36  if  no  weight  and  balance  request. 

33.  GPWG  generates  weight  and  balance  information. 

34.  0FP  formats  weight  and  balance  information  and  places  it  on  the  system  output  file  for 
printi  ng . 

37.  Equivalence  [K*g]  to  [K^]  if  no  general  elements. 

39.  Go  to  DMAP  No.  42  if  no  general  elements. 

40.  SMA3  adds  general  elements  to  stiffness  matrix  [K*  ] to  obtain  stiffness  matrix  [K  ]. 

y y yy 

44.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET)  and  forms  multi- 
point constraint  equations  [R  ]{u  } = 0. 

y ^ 

48.  Equivalence  [K  1 to  [K  1 and  [Ml  to  [Ml  if  no  multipoint  constraints. 

99  nn  gg  nnJ 

50.  Go  to  DMAP  No.  54  if  general  elements  present. 

51.  GPSP  determines  if  possible  grid  point  singularities  remain. 

52.  0FP  formats  the  table  of  possible  grid  point  singularities  and  places  it  on  the  system  out- 
put file  for  printing. 

55.  Go  to  DMAP  No.  60  if  no  multipoint  constraints. 

56.  MCE1  partitions  multipoint  constraint  equations  [Rg]  = [Rm  J Rp]  and  solves  for  multi- 
point constraint  transformation  matrix  [Gm]  = -[R^]”1  [RnL 
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58.  MCE2  partitions  stiffness  and  mass  matrices 


1 K 
I nm 

and 

[mqj  = 

rs  ! 

nn  1 

| 

>n 

— 1 
E 

J 

99 

M 

mn  | 

Mmm. 

and  performs  matrix  reductions 

[Knn]  ■ [R„„]  * [slHK™,]  * ♦ BIHuJCV  and 

[H„„]  ■ [Hn„]  * [G>m„]  * * CG^HG,,] 

61.  Equivalence  [Knn]  to  [Kff]  and  [Mnn]  to  [Mff]  if  no  single-point  constraints. 

63.  Go  to  DMAP  No.  66  if  no  single-point  constraints. 

64.  SCE1  partitions  out  single-point  constraints: 


'Kff  ] 

_Kfi 

and 

[M  ] = 

ff  i 

i 

V 

,Ksf  i 

KSS. 

nn 

LMsf  . 

v 

67.  Equivalence  [Kff]  to  [Kaa]  and  [Mff]  to  [Mga]  if  no  omitted  coordinates. 
69.  Go  to  DMAP  No.  74  if  no  omitted  coordinates. 


70.  SMP1  partitions  constrained  stiffness  matrix. 


72. 


[KffJ 


K 

K 

aa  1 

ao 

1 

K i 

K 

oa  I 

00 

solves  for  transformation  matrix  [GQ]  = -[K00]  "*[Koa3 
and  performs  matrix  reduction  [Kag]  = [Kafl]  + CK^aD 

SMP2  partitions  constrained  mass  matrix. 


75. 


77. 


78. 


[Mff] 


M I M 
aa  j ao 


oa 


00 


and  performs  matrix  reduction 

tM„]  ■ [«„]  * * 'G^W 

Equivalence  [Kag]  to  [Ku]  if  free-body  supports. 

Go  to  DMAP  No.  81  if  no  free-body  supports. 

RBMG1  partitions  out  free-body  supports 


_Kr£  I Krr^ 


and 


L"aa! 


M 1 M 
mU  | £r 


L\i  I 


M 


rr , 
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80. 

82. 

84. 

86. 

87. 


89. 

92. 


94. 


96. 

98. 


101. 

103. 

104. 


Go  to  DMAP  No.  83. 

Go  to  DMAP  No.  91  if  no  request  for  mode  acceleration  data  recovery. 
RBMG2  decomposes  constrained  stiffness  matrix  [K^]  = [L^][U^]. 

Go  to  DMAP  No.  91  if  no  free-body  supports. 

RBMG3  forms  rigid  body  transformation  matrix 

[D]  - -[K„r'tKtr]. 

calculates  rigid  body  check  matrix 

[X]  = [Krr]  + [Kjr][D], 
and  calculates  rigid  body  error  ratio 


|X|| 

1 

Krrl 

1 

e = 


RBMG4  forms  rigid  body  mass  matrix  [mr]  = [Mrr<]  + [M^r][D]  + [DT][M^r]  + [DT][MU][D]. 


DPD  generates  flags  defining  members  of  various  displacement  sets  used  in  dynamic  analysis 
(USETD),  tables  relating  internal  and  external  grid  point  numbers,  including  extra  points 
introduced  for  dynamic  analysis,  and  prepares  Transfer  Function  Pool,  Eigenvalue  Extraction 
Data,  Dynamic  Loads  Table,  Nonlinear  Function  Table  and  Transient  Response  List. 

Go  to  DMAP  No.  174  and  print  error  message  if  no  Eigenvalue  Extraction  Data. 

Equivalence  [GQ]  to  [G^]  and  [Gm]  to  [G^]  if  no  extra  points  introduced  for  dynamic  analysis. 

READ  extracts  real  eigenvalues  from  the  equation 

'Kaa  ' ’ « • 

calculates  rigid  body  modes  by  finding  a square  matrix  [<j>rQ]  such  that 

[»0]  ■ [/„)[»,][*„] 

is  diagonal  and  normalized  and  computes  rigid  body  eigenvectors 

~D 


U ] * 

LTaoJ 


m Tro 


L Yro  J 


calculates  modal  mass  matrix 


w ■ uiicNju.] 

and  normalizes  eigenvectors  according  to  one  of  the  following  user  requests: 

1)  Unit  value  of  selected  coordinate 

2)  Unit  value  of  largest  component 

3)  Unit  value  of  generalized  mass. 

0FP  formats  the  summary  of  eigenvalues  and  summary  of  eigenvalue  extraction  information  and 
places  them  on  the  system  output  file  for  printing. 

Go  to  DMAP  No.  178  and  print  error  message  if  no  eigenvalues  found. 

MTRXIN  selects  the  direct  input  matrices  [K*  ],  [M^  ] and  [B^  ]. 
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Equivalence  [M*p]  to  [M^],  [B^]  to  [B^]  and  [K*p]  to  [K^]  if  no  constraints  applied. 
Equivalence  [M  ] to  [Mdd]  if  no  direct  input  mass  matrices  and  no  extra  points. 


GKAD  applies  constraints  to  direct  input  matrices  [Kp  ],  [Mp  ] and  [Bp  ],  forming  [Kd(j], 


[Mdd]  and  [b5h]. 


ddJ 


GKAM  assembles 

stiffness  mass 

and  damping  matrices  in  modal  coordinates  for 

Response. 

= w + * 

= [m]  + [$Jh][MdtJ][<J>dh]> 

tW 

= [b]  + [<!)cj|1][Bdd][4)cjtl] , 

where 

= modal  masses 

bi 

= mi  2tt  f.  g(f. ) 

ki 

= m.  4tt2  f2. 

l l 

and  all  matrices  are  real. 

Go  to  DMAP  No. 

180  and  print 

error  message  if  no  Transient  Response  List. 

Go  to  next  DMAP  instruction  if  cold  start  or  modified  restart.  LBL13  will  be  altered  by  the 
Executive  System  to  the  proper  location  inside  the  loop  for  unmodified  starts  within  the 
loop. 

Beginning  of  loop  for  additional  dynamic  load  sets. 

CASE  extracts  user  requests  from  CASECC  for  current  loop. 

n 5/ 

TRD  forms  the  linear  and  nonlinear  dynamic  load  vectors  {P^}  and  { P^  } and  integrates  the 

equations  of  motion  over  specified  time  periods  to  solve  for  the  displacements,  velocities 
and  accelerations,  using  the  following  equation 

£"1.1/ * V * W'V  ■ + 

VDR  prepares  displacements,  velocities  and  accelerations,  sorted  by  time  step,  for  output 
using  only  the  extra  points  introduced  for  dynamic  analysis  and  modal  coordinates  (solution 
points) . 

Go  to  DMAP  No.  137  if  no  output  request  for  the  solution  points. 

SDR3  sorts  the  solution  point  displacements,  velocities,  accelerations  and  nonlinear  load 
vectors  by  point  number. 

0FP  formats  the  requested  solution  point  displacements,  velocities,  accelerations  and  non- 
linear load  vectors  sorted  by  point  number  and  places  them  on  the  system  output  file  for 
printing. 

XYTRAN  prepares  the  input  for  X-Y  plotting  of  the  solution  point  displacements,  velocities, 
accelerations  and  nonlinear  load  vectors  vs  time. 

XYPL0T  prepares  requested  X-Y  plots  of  the  solution  point  displacements,  velocities,  accel- 
erations and  nonlinear  load  vectors  vs  time. 
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139. 

141. 


143. 

144. 

149. 

150. 

151. 


154. 

155. 
157. 

159. 

160. 
162. 
164. 
166. 

168. 

169. 

170. 


Go  to  DMAP  No.  167  if  no  output  request  involving  dependent  degrees  of  freedom,  forces  and 
stresses,  or  deformed  structure  plot. 

DDR1  transforms  the  solution  vector  displacements  from  modal  to  physical  coordinates 

{ud}  = [♦*]{%} 


Go  to  DMAP  No.  148  if  mode  acceleration  technique  not  requested. 

DDR2  calculates  an  improved  displacement  vector  using  the  mode  acceleration  technique,  if 
requested. 

Equivalence  (u^)  to  {u^}  if  no  constraints  applied. 

Go  to  DMAP  No.  152  if  no  constraints  applied. 

SDR1  recovers  dependent  components  of  displacements 


V = iW 


{Uf  + ue}  , 


{un  + ue} 


V 


[<]{uf  ♦ ue) 


f u + u.) 

hi = IV 

and  recovers  single-point  forces  of  constraint  {qs>  = "{P$}  + [K|$]{uf}  . 

SDR2  calculates  element  forces  and  stresses  (0EF1 , 0ES1)  and  prepares  load  vectors,  dis- 
placement, velocity  and  acceleration  vectors  and  single-point  forces  of  constraint  for  out- 
put (0PP1,  0UPV1,  PUGV , 0QP1)  - all  sorted  by  time  step. 

SDR3  prepares  requested  output  sorted  by  point  number  or  element  number. 

0FP  formats  requested  output  sorted  by  point  number  or  element  number  and  places  it  on  the 
system  output  file  for  printing. 

Go  to  DMAP  No.  163  if  no  deformed  structure  plots  requested. 

PL0T  prepares  all  requested  deformed  structure  plots. 

PRTMSG  prints  plotter  data  nad  engineering  data  for  each  deformed  plot  generated. 

XYTRAN  prepares  the  input  for  requested  X-Y  plots. 

XYPL0T  prepares  requested  X-Y  plots  of  displacements,  velocities,  accelerations,  forces, 
stresses,  loads  or  single-point  forces  of  constraint  vs.  time. 

Go  to  DMAP  No.  182  if  no  additional  dynamic  load  sets  need  to  be  processed. 

Go  to  DMAP  No.  118  if  additional  dynamic  load  sets  need  to  be  processed. 

Go  to  DMAP  No.  172  and  print  error  message  if  more  than  100  loops. 
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171.  Go  to  DMAP  No.  182  and  make  normal  exit. 

173.  M0DAL  TRANSIENT  RESP0NSE  ERR0R  MESSAGE  N0.  3 

175.  M0DAL  TRANSIENT  RESP0NSE  ERR0R  MESSAGE  N0.  2 

EIGENVALUE  ANALYSIS. 

177.  M0DAL  TRANSIENT  RESP0NSE  ERR0R  MESSAGE  N0.  1 

179.  M0DAL  TRANSIENT  RESP0NSE  ERR0R  MESSAGE  N0.  4 

TI0N. 

181.  M0DAL  TRANSIENT  RESP0NSE  ERR0R  MESSAGE  N0.  5 
I ENT  RESP0NSE  CALCULATI0NS . 


ATTEMPT  T0  EXECUTE  M0RE  THAN  100  L00PS. 
EIGENVALUE  EXTRACTI0N  DATA  REQUIRED  F0R  REAL 

MASS  MATRIX  REQUIRED  F0R  M0DAL  F0RMULATI0N. 
REAL  EIGENVALUES  REQUIRED  F0R  M0DAL  F0RMULA- 

TRANSIENT  RESP0NSE  LIST  REQUIRED  F0R  TRANS- 
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3.13.3  Restart  Tables 

for  Modal  Transient  Response 

3.13.3.1  Bit 
Card  Name 

Posi tions 
Bit  Pos. 

for  Card  Name  Restart  Table 

Card  Name  Bit  Pos 

ADUMi 

1 

CSHEAR 

2 

ADUM2 

I 

CTETRA 

2 

ADUM3 

I 

CTORDRG 

2 

A0UM4 

I 

CTRAPRG 

2 

ADUMi) 

l 

cTRBSC 

2 

ADUM6 

1 

C TR l A 1 

2 

ADUM7 

l 

CTRIA2 

2 

AUUMd 

I 

CTRI ARG 

2 

ADUM9 

i 

LTRMEM 

2 

AXIC 

i 

CTRPLT 

2 

AX  IF 

L 

CTUBE 

2 

CEL AS  1 

l 

cfwist 

2 

CELA32 

1 

CWEDGE 

2 

CELAS3 

I 

PBAR 

3 

CELAS4 

I 

PCONEAX 

3 

CMASS1 

1 

PDUM1 

3 

CMASS2 

l 

PDUM2 

3 

CMASS3 

I 

PDUM3 

3 

CMASS4 

1 

PDUM4 

3 

CURD1C 

I 

PDUM5 

3 

CORDIR 

1 

PDUMb 

3 

CORDIS 

1 

PDUM7 

3 

CORD2C 

I 

PDUMb 

3 

CORD2R 

L 

PDUM9 

3 

C0RD2S 

I 

PUDMEM 

3 

GRDSET 

1 

PQDMEM1 

3 

GRID 

1 

PQ DM EM 2 

3 

GRIGB 

I 

P0DMEM3 

3 

PUINTAX 

I 

PQDPLT 

3 

RINGAX 

l 

PUUADi 

3 

RINGFL 

I 

PUUAD2 

3 

SECTAX 

1 

PROD 

3 

SEUGP 

I 

PSHEAR 

3 

SPG  I NT 

l 

PTORDRG 

3 

BAROR 

2 

PTRbSC 

3 

CBAR 

2 

PTRI Ai 

3 

CCONE AX 

2 

PTRi A2 

3 

CDUMl 

2 

PTKMEM 

3 

CDUM2 

2 

PTRPLF 

3 

CDUM3 

2 

PTUBE 

3 

CDUM4 

2 

PT h I ST 

3 

CDUM5 

2 

GENEL 

A 

CDUM6 

2 

CONMI 

5 

CDUM7 

2 

C0NM2 

5 

CDUM8 

2 

PELAS 

6 

CDUM9 

2 

PM  ASS 

7 

CHEXAI 

2 

MATi 

8 

CHEXA2 

2 

MAT2 

8 

CGNROD 

2 

MAT3 

8 

CUDMEM 

2 

MATT  1 

8 

CUDMEMi 

2 

MATT2 

8 

CQDMEM2 

2 

MATT3 

8 

CUOMEM3 

2 

TABLEM1 

8 

CQDPLT 

2 

TAtiLEM 2 

8 

CQUAD1 

2 

TABLEM3 

8 

CQUAD2 

2 

TABLEM4 

8 

CROD 

2 

TEMPMTS 

8 

Card  Name 

Bi  t 

TEMPMXS 

8 

AXISYMS 

9 

MPC 

9 

MPC  ADD 

9 

MPC  AX 

9 

M PC  $ 

9 

SPC 

10 

SPC1 

10 

SPC ADD 

10 

SPC  AX 

10 

SPCS 

10 

ASET 

11 

ASET  1 

11 

OMIT 

11 

CM  I T 1 

11 

UMI TAX 

11 

SUPAX 

12 

SUPURT 

12 

TEMP 

13 

TEMPAX 

13 

TEMPO 

13 

IEMPP1 

13 

TEMPP2 

13 

TEMPP3 

13 

TEMPRB 

13 

HT  MASS 

14 

GRDPNT 

15 

PLOTEL 

16 

PLOTS 

18 

POUTS 

19 

XYOUT  $ 

20 

AOUTS 

21 

LOOPS 

22 

LOOP  1 S 

23 

COUPMASS 

24 

CPBAR 

24 

CPQDPLT 

24 

CPUUAD1 

24 

CPQUAD2 

24 

CPROD 

24 

CPTRBSC 

24 

CPTR I A 1 

24 

CPTRI A2 

24 

CPTRPLT 

24 

CPTUBE 

24 

NOLOOPS 

25 

AXYOUTS 

27 

MUDACC 

55 

EPOINT 

56 

SEQEP 

56 

TF 

56 

DMI  AX 

57 

DM  I G 

57 

B2PPS 

57 

K2PPS 

57 

M2PPS 

57 

TF$ 

57 
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Card  Name 

Bit 

OAREA 

58 

DELAY 

58 

ULOAD 

58 

NOLIN1 

58 

NOLIN2 

58 

NOLIN3 

58 

NGLIN4 

58 

T AtiLEDl 

58 

TABLED2 

58 

TABLED3 

58 

TABLED* 

58 

TLQADl 

58 

TLGAD2 

58 

T STEP 

58 

E IGR 

59 

METHODS 

60 

DLOAD  S 

6 L 

NLFORCE 

61 

TSTEPS 

61 

HFREO 

62 

LFREQ 

62 

LMODES 

62 

TAbDMPi 

62 

•SDAMPS 

62 

3.13-16  (4/1/73) 


MODAL  TRANSIENT  RESPONSE 


3.13.3.2  Bit  Positions  for  File  Name  Restart  Table 


File  Name  Bit  Pos.  File  Name  Bit  Pos. 


HGPOT 

94 

•<  209 

1 14 

csn 

94 

M2P0 

1 It 

■Qt X IN 

94 

M 00 

1 1 + 

GPOT 

9f 

4HH 

113 

GPL 

94 

<MF 

1 15 

S IL 

94 

mhh 

115 

tTT 

95 

PH  I OH 

115 

GPTT 

96 

CAS- XX 

1 16 

ecpr 

97 

DOT 

117 

: ST 

97 

PMLH 

117 

G~ I 

97 

dot 

117 

GPCT 

97 

PST 

117 

GPST 

93 

UHVT 

117 

KGG  X 

93 

hpnl  1 

113 

MGG 

99 

n uh  v l 

113 

KGG 

100 

HPNL  2 

119 

101 

0UH\/2 

119 

USE  T 

101 

P AF 

120 

VS 

101 

IJDV2T 

120 

flGPST 

102 

•r\r 

12  J 

GM 

103 

Qo 

L 2 1 

KNN 

104 

JPV 

121 

MAIN 

104 

off  1 

122 

KFF 

105 

n jsi 

122 

KFS 

l 0*) 

op  Pi 

122 

M Ff 

105 

30P1 

122 

on 

106 

3 UP  V 1 

122 

KAA 

106 

P'JGV 

122 

ML 

107 

3CF2 

123 

KLP 

107 

OrS2 

123 

KPF 

107 

3PP2 

123 

MLL 

107 

OOP  2 

123 

MLP 

107 

0UPV2 

123 

f^o  s 

107 

•JDV  IT 

124 

LLL 

108 

ELS  FT s 

125 

JLL 

103 

GPS' TS 

125 

OM 

109 

PLTPAP 

125 

MP 

l 10 

PLTS:  TX 

L 25 

f)LT 

111 

MAA 

126 

rEO 

111 

fqoyn 

111 

GPLO 

111 

NLFT 

111 

SILO 

111 

T FP  HOL 

ill 

trL 

ill 

U S t T D 

111 

LAMA 

112 

M 

112 

Q"  I G S 

112 

PHI  A 

1U 

4 2P° 

113 

K2PD 

l 13 

•12PP 

113 

4200 

114 

GMD 

1 14 

GDD 

114 
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3.13.3.3  Card  Name  Restart  Table 


DMAP 

Inst. 

B-GIN 

FlLr 

GPL 

SAVE 

C KP\T 

GP2 

CHKPNT 

PLT 3 1 T 

SAV  F 

PRTM$G 

SJTVAL 

$ AV  c 

COND 

PLOT 

SAV" 

Pf^T^SG 

LABEL 

CHKPNT 


CHKPNT 

C1ND 

SMA3 

CHKPNT 

LABCL 

PAR  AM 

GP4 

sav::- 

PARAM 

PURGE 

E9UI  V 

CHKPNT 

COND 

GPS  P 

QPP 

SAVE 

LA  B c L 

COND 

MCc  1 

CHKPNT 


1 


10 


20 


Bit  Position 
30 


40 


50 


60 


12345o789G 
12345678  9C 

1 
1 
1 

12  45 
12  45 


GP3 

1 

3 

CHKPNT 

1 

3 

TA1 1 

1234567 

3 

SAV  n 

1236567 

3 

COND 

12345673 

34 

PURGE 

1234567 

3 

CHKPNT 

1234567 

3 

SMA1 

123 

6 

3 

CHKPN  T 

123 

6 

6 

SM  A 2 

123 

5 

73 

4 

SAV  - 

123 

5 

78 

4 

C )ND 

123 

5 

78 

4 

CHKPNT 

123 

5 

78 

4 

CHNO 

123 

5 

78 

45 

GPWG 

123 

5 

78 

45 

OF  P 

123 

5 

78 

45 

sav: 

123 

5 

73 

45 

LA3*L 

123 

5 

73 

45 

EQUIV 

1234 

8 

1234 

1234 

1234 

1234 

1234 

1 

1 

1 

1 

1 


90jl 

so 
s 
so 
90H 


12345678S 
1 2345678S  0112 


123 

123 

123 

123 

123 


8S  O 
8S  O 
8 S O 
8S0 
8S0 


12345678S 


123466 

123456 


6 90 
8 


901 


1234 

234 


>01 


2 

12 

2 

12 

2 


4 

4 


6 

3 

8 

8 

8 

8 

8 

8 

8 

8 

8 


4 

4 

4 

4 

4 

4 

4 

4 

4 


4 

4 


567890 

567890 


12 

12 
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DMAP  Bit  Position 

Inst.  I 10  20  30  40  50  60 


MCE  2 

123456739 

4 

4 

CHKPNT 

123456789 

4 

4 

LA*  rL 

123456739 

4 

4 

r:^JTV 

12345u7o90 

4 

4 

CHKPNT 

1234567890 

4 

4 

COND 

1234567390 

4 

4 

SC  El 

123456739 0 

4 

CHKPNT 

1234567390 

4 

4 

LABEL 

123456789 J 

4 

4 

F-.)  *J  I V 

12345o7890 

1 

4 

4 

CHKPNT 

1234567890 

1 

4 

4 

C1N0 

1234567390 

1 

4 

4 

S^Pl 

1234  o 390 

1 

CHK°NT 

1234  6 390 

1 

SM°2 

1234567890 

1 

4 

4 

CHKPNT 

12.34567890 

1 

4 

4 

LA3CL 

12345  >7390 

1 

4 

4 

EUJI  V 

1234567890 

12 

4 

4 

CHK  PNT 

123^567890 

12 

4 

4 

CO  NO 

1234567390 

12 

4 

4 

RSMG1 

1234567890 

12 

4 

4 

CHKDNT 

1234567890 

12 

4 

4 

JUMP 

1234  6 890 

12 

LABEL 

1234  6 390 

12 

COMO 

1234  6 890 

12 

LABEL 

1234  6 890 

12 

*9  MG* 

1234  6 390 

12 

CHKPNT 

1234  o 890 

12 

CHNO 

1234  6 890 

12 

RBMG3 

1234  6 890 

12 

CHKPNT 

1234  6 890 

12 

R3MG4 

1234567390 

12 

4 

4 

CHKPNT 

1234567890 

12 

4 

4 

LABEL 

1234567890 

12 

4 

4 

DP  0 

1 90 

12 

6 8 9 

SAVE 

1 90 

12 

6 89 

COND 

1 90 

12 

6 89 

PURGE 

1 90 

12 

6 89 

E3UIV 

1234567890 

12 

4 

4 

67  90 

CHKPNT 

1 90 

12 

6 89 

READ 

1234557390 

12 

4 

4 

0 

SAVE 

1234567890 

12 

4 

4 

0 

CHKPNT 

1234567890 

12 

4 

4 

0 

0P0 

1234567390 

12 

4 

4 

0 

SAVE 

1234567890 

12 

4 

0 

COND 

1234567390 

12 

4 

4 

0 

M to  X I N 

1 

67 

SAVE 

1 

67 

PURGE 

1234567890 

1 

67 

PAP  AM 

1234567390 

1 

67 

FQ'JIV 

1234567890 

1 

67 

CHKPNT 

1234567890 

1 

67 

GKAD 

12345o7690 

1 

4 

4 

67  0 

CHKPNT 

1234567890 

l 

4 

4 

67  0 

GKAM 

1234557890 

12 

4 

4 

67  90 

SAVE 

1234567390 

12 

4 

67  90 

CHKPNT 

1234567690 

12 

4 

4 

67  90 

3.13-19  (4/1/73) 


RIGID  FORMATS 


DMAP 

Inst. 

1 

C3N0 

12345o7B 

P \ R A v 

PAR  AM 

123456/8 

Bi  t 


J'.JMP 
SSS 
L43EL 
*SS 
P JSGE 


10 

12  4 


20 


I 3 

1234567890) 
I 3 


1234  6 
4 


123456  3 9C|L  2 34 
3 


23 
? 34 
234 


C\Sl 

SAVE 

CHKPNT 

TRO 

CHK  ^NT 


1 2 34  5o78  90 
1234567390 
1234567890 
1234567390 
1234567890 


1234 
1234 
1234 
12  4 
12  4 


6 

6 

6 


12 

345 

12 

345 

12 

345 

2 

34 

2 

34 

VO? 
S4V' 
CHKPN'r 
CON  9 
SOS  3 

npp 

SAVE 

CHKPN»T 


90  L 7 

901  7 

1 7 

1 7 

1 7 

1 
1 
L 


xr T?AN 
S v/  •' 

XYPLOT 

LA3-L 
PAP  A,V 
CD  NO 
PAP  AM 
DOR  l 
CHKPNT 
CONO 

CDS  2 

$ss 

COKPNT 
*SS 
5VJI  V 
SSS 

CHKPNT 

SSS 

LABEL 

tSS 

EQ'JIV 

COND 

SDP  1 

LASrjL 

CHKPNT 
SDR  2 
SOR  3 
CHKPNT 
OpP 
SAVE 


12345r>7o90 
1234667890 
1234567890 
1234567890 
1 234  5o78  90 
12345o7H90 
23 

12345o7d 
23 

1234567390 

23 

1234567890 
23 

1234567390 
23 

12345673 
23 

1234567890 
12345678 
12345678 
1234567390 
12345678 


901 

901 


901 


12  4 
12  4 
12  4 
12  4 
12  4 
12  4 

9012  4 

12  4 

12  4 

12  4 

9012  4 


12 

2 

2 

12 

2 


7 

7 

7 

234 
234 
234 
2 34 
234 
234 

234 

234 

234 

234 

234 


890 

890 

890 

9 

9 


234 

234 

234 

234 

234 


C3ND 
PLOT 
SA  Vr 

prtmsg 

LABEL 


8 

8 

8 

8 

8 


Posi tion 
lo 


40 


50  60 


67  90  2 
56789012 


5678901 


2 


5678901 

5678901 

5678901 

678901 

678901 


2 

2 

2 

2 

2 


5678901 

5678901 

5678901 

678901 

678901 

5678901 


2 

2 

2 

2 

2 

2 


5678901 


2 


567890 


12 


5673901  2 


567890 

56789011 


567890 

5678901 

567890 

567890 

567890 


12 

2 


12 

2 

12 

12 

12 
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DMAP 

Inst. 


10 


Bit  Position 

20  30  40 


50  60 


XYTPAM 

SAV"- 

XYPLOT 

LABEL 

COMO 

$s$ 

Rc  p T 

*ss 

JUMP 

$SS 

JUMP 

LABEL 

SSS 

PK  ARM 

LABEL 

PRTPAQM 

LABEL 

PRT^AF  M 

LAB’L 

PRTPAPM 

LABEL 

P R T P A R M 

LABEL 

END 


1 3 
I 3 

1 3 

12345678 90 

1 3 

1 3 

1234567890 

1234567890 

1234567890 

1234567890 

1234567390 

1234567090 

1234567*390 

12345o7390 

1234567390 

1234567390 


0 

0 

0 

0 


123455  890 


U3456 

123456 

123456 

123456 

123456 

123456 

123456 

123456 

123456 

123456 


89C 

890 

890 

890 

890 

890] 

8 90 

B90: 

390 

390 


23 

23 

23 

1234 

23 

23 

312  3 4 
L 2 3 4 
1234 
1234 
1234 
1234 
1234 
1234 
1234 
1234 


567890 


1? 


567390 

567890 

567890 

567890 

567890 

567390 

56  ra 9 

567890 

567890 

567890 


12 

12 

12 

12 

12 

12 

0112 

12 

12 

12 
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3.13.3.4  Rigid  Format  Change 


DMAP  Bit  Position 

Inst.  63  70 

»‘G IN  34667390123 

Fit"  34i>6  7990  12  3 

G01 

S 4V  3 

CHKPNT 

CP  2 

CHKPNT 

PLTStT 

sav  : 

PR T MSG 
S5TVAL 
S Wc 
C 1ND 

PLOT 

SAVE 

PRTMSG 

LABEL 

CHKPNT 

GP'3 

CHKPNT 

TA1. 

SAVE 

CONin 

PURGE 

CHKPNT 

SMA1 

CHKPNT 

SMA2  3 673 

SAVE  3 67B 

C'JND  3 673 

CHKPNT  3 673 

COND 

GPHG 

OF  P 

SAVE 

LABEL 

FO.JI  V 

CHKPNT 

CHND 

SMA3 

CHKPNT 

LABEL 

PARAM 

GP4 

SAVC 

PAR  AN* 

PURGE 
EQUIV 
CHKPNT 
COND 
GD  $P 

OFD 

SAV?= 

LABEL 
C JNO 
MCE  1 
CHKPNT 


Restart  Table 


DMAP 

80  Inst. 

MCE  2 

CHKPNT 

LABEL 

EOUI  V 

CHKPNT 

CONQ 

SCE 1 

CHKPNT 

LABEL 

EUUIV 

CHKPNT 

COND 

SMP1 

CHKPNT 

SMP2 

CHKPNT 

LABEL 

EQUI  V 

CHKPNT 

COND 

RBMGl 

CHKPNT 

JU  MP 

LABEL 

CUND 

LABEL 

R8MG2 

CHKPNT 

COND 

RBMG3 

CHKPNT 

RRMG4 

CHKPNT 

LABEL 

DPD 

SAVE 

COND 

PURGE 

EOUI  V 

CHKPNT 

READ 

SAVE 

CHKPNT 

OF  P 

SAVE 

COND 

MTR  XIN 

SAVE 

P<JR  GE 

PAR  AM 

FNUIV 

CHKPNT 

GKAD 

CHKPNT 

GK  AM 

SAVE 

CHKPNT 


Bit  Position 
63  70 


34  7 390  1 2 3 


34567890123 
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DMAP 

Bit  Position 

DMAP 

Bit  Positi 

Inst. 

63  70  80 

Inst. 

63  70 

COND 

3456  789 J 1 2 3 

LABEL 

34567390123 

PARAM 

PRTPAP  M 

34567390123 

PARAM 

34567890123 

LABEL 

34567890123 

JUMP 

34567990123 

PKTPAC  M 

34567890 123 

LABEL 

34567390123 

LABEL 

34567390 123 

P JR  GF 

PRTPARM 

34567390123 

CASE 

34567390123 

LABEL 

34567390123 

SAVE 

34567890123 

PRTPARM 

34567390123 

CHKPNT 

34567390123 

LABEL 

34567390123 

TR  D 

PRTPARM 

34567890123 

CHKPNT 

LABEL 

34567390123 

VDR 

END 

34567890123 

SA  Vr 
CHKPNT 

COND 
SDR  3 

QPP 

SAVE 

CHKPNT 

XYTRAN 

SAVE 

XYPLOT 

LAb^L 

PARAM 

COND 

PAR  AM 

DOR  1 

CHKPNT 

C OND 

DDR2 

CHKPNT 

E9U I V 

CHKPNT 

LA3EL 

EQUIV 

COND  3456  7 39 J l 2 3 

SOPI  34567890123 

LABEL  34567890  L23 

CHKPNT  34567890123 

SDR  2 

SDR  3 

CHKPNT 

QPP 

S AV  r 

C OND 

PLOT 

SAVE 

PRTMSG 

LA3rL 

XY  TP  AN 

SAVE 

XYPLOT 

LABEL 

CHND  545o 7390 12 3 

PEPT  34567390123 

JUMP  34567390 12  3 

JJMP  3-1-56  7390123 
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3.13.3.5  File  Name  Restart  Table 


DMAP  Bit  Position 

Inst.  94  100  HO  120 


6c 6 1 N 

FILC 

GPL 

SAV  ? 

CHKPNT 

GP2 

CHKPNT 
PLTSfT 
$ A V c 
PR  T MSG 
S'i  T V A L 
SAVC 
COMO 
PLOT 
SAVP 
PR T MSG 
LAB  FL 
CHKPNT 
G°  3 

CHKPNT 

TA1, 

SAV" 
CON  n 
PHRGF 
CHKPNT 
$M  A L 
CHKPNT 
$MA2 
SAV" 
CON  0 

CHKPNT 
CONO 
GPwG 
C1FP 
SAV' 
146  “L 
FO'J  IV 
CHKPNT 
CO  NO 
SI  A J 
CHKPNT 
t \6-L 
P4C  AM 
G°4 
SAV  " 

p \ 5 AM 

P’JP  GF 
EQU1  V 
CHKPNT 

COND 
GPSP 
6*=° 
SAVC 
La  • l 

fe? 

CHKPNT 


4 

4 

4 

5 

5 


6 

6 


7 

7 

7 

7 

r 


2 


8 

3 


9 


9 

9 

9 


0 

0 

0 

0 

0 

0 

l 

L 

L 

L 

1 3 567  90  4 

4 


2 

2 

2 

2 

2 

3 

3 


5 

5 


5 
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DMAP  Bit  Position 

Inst.  64  TOO  110  120 


MC  F 2 

L \ ^ : l 
F Oii  I V 
C-IK^N" 
C'IND 
ST  L 
CHK PNT 
L AR  r I 
F9U  I V 
CHKPNT 
e Divio 
SMPI 
CHKPNT 
SMP2 
CHK  PNT 
LABEL 
EOU  IV 
CHKPNT 
C JNl) 
RHMG1 
CHK  PNT 
JLMP  * 
LABEL 
COMO 
LABEL 
PBMG2 
CHKPMT 
COND 
RPMG3 
CHKPNT 
RBMG4 
CHKPNT 
L\  *€L 
OP  D 
SAVE 
< 

PiRGt* 
EOU  IV 
C IK  PNT- 

P~AD 
SAVr 
CHKPIMT 
Qf  P 
SA  Vr 
CTNH 
MTRXIN 
SAVE 
PUO  G€ 
PAP  AM 
EOU  IV 

CHK  PNT 
GK  A 0 
CHKPNT 
GK  A M 
SAVE 
CHK.  PNT 


4 

A 

34 

5 

6 
3 
3 
5 
3 

6 

6 

6 

6 

6 


6 

7 

7 

7 

7 

7 

7 

8 00 
8 
8 
8 

9 

9 

9 

0 

0 

890 

I 

I 

1 

i 

l 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

4 

4 

8 

8 

5 
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DMAP 

Inst.  64 


CUMO 
PAR  AM 
P V AM 
J i P 
L AH  HL 
pur  or 
CASC 
SAVE 
CHKPMT 
TRO 

CHKPNT 
VOP 
S A V c 
CHKPNT 
C UNO 
S OR  '3 

OFt> 

SAVE 
CHKPNT 
XYTR AN 

$Ay  - 

XYPLGT 
LAHFL 
PAR  AM 
COMO 
PAR  AM 
DOR  I 
CHKPNT 
CHNO 
OOP  2 
CHKPNT 
EOUI  V 
CHKPNT 
L A RE  L 
EQUIV 
CON  0 
SOP  1 
l A (3  EL 
CHKPNT 
SOP  2 
SDR  U 
CHKPNT 

QPP 

SA  Vr 
COND 

PLOT 

SAVE 
PR  T MSG 
LAHFL 
XY  TP  A N 
SAV- 
XYPLUT 

LA  3FL 

CONH 

r-pt 

JUMP 

JUMP 


Bit  Position 

100  110  120 


7 


9 


9 

0 

0 


4 

4 

0 

0 

0 

0 

0 

0 


l 

I 

I 

I 

L 

2 


3.13-26  (6/1/72) 


MODAL  TRANSIENT  RESPONSE 


DMAP 

Inst. 


Bit  Position 
64  100  TTO 


120 


LAB  cl 
PRTPAf- M 
LAB  cL 
PRTPAPN* 
LAB-.L 
PRTPAPM 
L At3  f“L 

prtpa^m 

L AB  f L 
PRTPARM 
LABcL 
cNO 
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3.13.4  Automatic  Output  for  Modal  Transient  Response 

The  Eigenvalue  Summary  Table  and  the  Eigenvalue  Analysis  Summary,  as  described  under  Normal 
Mode  Analysis,  are  automatically  printed.  All  real  eigenvalues  extracted  are  included  even 
though  not  all  are  used  in  the  modal  formulation. 

3.13.5  Case  Control  Deck  and  Parameters  for  Modal  Transient  Response 

The  following  items  related  to  subcase  definition  and  data  selection  must  be  considered  in 
addition  to  the  list  presented  with  Direct  Transient  Response: 

1.  METHOD  must  appear  above  the  subcase  level  to  select  an  EIGR  card  that  exists  in  the 
Bulk  Data  Deck. 

2.  All  of  the  eigenvectors  used  in  the  modal  formulation  must  be  determined  in  a single 
execution. 

3.  An  SPC  set  must  be  selected  above  the  subcase  level  unless  the  model  is  a free  body  or 
all  constraints  are  specified  on  GRID  cards.  Scalar  Connection  cards  or  with  General 
Elements . 

4.  SDAMPING  must  be  used  to  select  a TABDMP1  table  if  structural  damping  is  desired. 

Output  that  may  be  requested  is  the  same  as  that  described  under  Direct  Transient  Response. 
Output  for  S0LUTI0N  points  will  have  the  modal  coordinates  identified  by  the  mode  number 
determined  in  Real  Eigenvalue  Analysis. 

The  eigenvectors  used  in  the  modal  formulation  may  be  obtained  for  the  SOLUTION  points  by 
using  the  ALTER  feature  to  print  the  matrix  of  eigenvectors  following  the  execution  of  READ.  The 
eigenvectors  for  all  points  in  the  model  may  be  obtained  by  running  the  problem  initially  on  the 
Normal  Mode  Analysis  rigid  format  or  by  making  a modified  restart  using  the  Normal  Mode  Analysis 
rigid  format. 

The  following  parameters  are  used  in  Modal  Transient  Response: 

1.  GRDPNT  - optional  - A positive  integer  value  of  this  parameter  will  cause  the  Grid  Point 
Weight  Generator  to  be  executed  and  the  resulting  weight  and  balance  information  to  be 
printed.  All  fluid  related  masses  are  ignored. 
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2.  VJTMASS  - optional  - The  terms  of  the  structural  mass  matrix  are  multiplied  by  the  real 
value  of  this  parameter  when  they  are  generated  in  SMA2.  Not  recommended  for  use  in 
hydroelastic  problems. 

3.  C0UPMASS  - CPBAR,  CPR0D,  CPQUAD1  , CPQUAD2 , CPTRIA1  , CPTRIA2,  CPTUBE,  CPQDPLT,  CPTRPLT, 
CPTRBSC  - optional  - these  parameters  will  cause  the  generation  of  coupled  mass  matrices 
rather  than  lumped  mass  matrices  for  all  bar  elements,  rod  elements,  and  plate  elements 
that  include  bending  stiffness  (see  Section  3.1  for  list  of  elements).  See  Section  3.1.5 
for  an  explanation  of  the  use  of  these  parameters. 

4.  LFREQ  and  HFREQ  - required  unless  LM0DES  is  used.  The  values  of  these  parameters  give 
the  frequency  range  (LFREQ  is  lower  limit  and  HFREQ  is  upper  limit)  of  the  modes  to  be 
used  in  the  modal  formulation. 

5.  LM0DES  - required  unless  LFREQ  and  HFREQ  are  used.  The  integer  value  of  this  parameter 
is  the  number  of  lowest  modes  to  be  used  in  the  modal  formulation. 

6.  M0DACC  - optional  - A positive  integer  value  of  this  parameter  causes  the  Dynamic  Data 
Recovery  module  to  use  the  mode  acceleration  method.  Not  recommended  for  use  in  hydro- 
elastic problems. 
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3.14  NONLINEAR  STATIC  HEAT  TRANSFER  ANALYSIS 


3.14.1  DMAP  Sequence  for  Nonlinear  Static  Heat  Transfer  Analysis 


(PLTSEJ) 


RIGID  FORMAT  DMAP  LISTING 
SERIES  MI 

RIGID  FORMAT  3 HEAT 

NASTRAN  SOURCE  PROGRAM  COMPILATION 
DMAP-OMAP  INSTRUCT ILN 
NO. 

HEAT  NO. 03  NCN-LINEAR  STATIC  HEAT  TRANSFER  ANALYSIS  $ 
GtUMl,GECM2t  /H  GPL,  HE  QEX  I fS.HGPDT.HCSTM.hBG  PD  T,HSIL/V.N. HLUSET/ 

C.Nf 123/ V,N, FNCGPDT  $ 

HLUSET  $ 

HGPL  *HEUEXIN»HGPOTfHCSTMfHbGPDT*bS IL  $ 

GE0M2  tHEOEXl N/HECT  $ 

HECI  $ 

PCDb t HE QEXINfHECT/H PL TSETX»hPLTPAR . FGPS ET S • E ELSET S / V.N.HNSIL/ 
V t N » JUMP  P LCT  $ 

HNS  I L » JUMPPLGT  $ 

HPLT  SET X// $ 

//V,N*HPLTFLG/C,N, 1/ V , N t HPF I L E/C . N .0  $ 

HPLT  FLG  t HPF I L E $ 

HP1 1 JUMP  F LCT  $ 

HPLTPAR.HGPS  ETS , HELSETS • CAS ECC .HBGPDT . HEOEX I N. HS I L , . /HPL0TX1/ 

V# Nt HNSIL/V. Nt HLUSET/ Vf N ,JUMPPLOT/V,N .HPLT FLG/ V* N . HPF ILE  S 

JUMP  PLOT  • PPL  TFLG  »HPF ILE  $ 

HPLO  TX1 / / $ 

HP1  $ 

HPLT  PAR*FGPSETStHELSETS  $ 

GEUM3tHEUEXI  N*GEGM2/HSLT,hGPTT/C,N,12  3/VtN.HfvOGRAV/C^*123  $ 
HSLT  tPGPTT  $ 

, HEL T, EP T f HB GPDT , HS IL # HGPT T f HCSTM/E ES T ♦ «FGE I ,HECPT*FGFCT/  V.N. 
HLUSET/C.N, 123/V.N.HNGSIMP/C»N.0/V .N.HNOGENL/ V. N.HXY2  $ 

HNUS  IMP,  hl^GGENL  $ 

HERf«3R2  v HNCS  IMP  $ 

HEST * HECPT.HGPCT  $ 


21  SAVE 

22  CUND 

23  CHKPNT 
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RIGID  FORMAT 
St  RI E S Ml 

DMAP  LISTING 

RIGID  FORMAT 

3 HEAT 

N A S T R A N SOURCE  PROGRAM  COMPILATION 
DMAP-JMAP  INSTRUCTION 
NO. 


24  (§MAlJ) 

HOST  M,MP  T ,HECPT  ,HGPCT,L)I  T/hKGGX.  . HOPS  T/ y/ . N . HNOGEM  / V , N , HN0K4GG/ 
V.N.HNNLK  $ 

23  SAVE 

HNNLK  * 

2o  CHKPNT 

HGPS  T tHKGGX  t 

27  (r.tg 

HEST .MAT  POOL ,HGP TT, HKGGX/HRGG. HOGE .HKGG/C . V . T A8S /C . Y , SiGP A=0. 0/ 
V.N,HNLR/V,N,HLLSET  i 

2d  SAVE 

HNLR  $ 

29  EUUIV 

HKGoX,HKGG/HNLR  $ 

30  PURGE 

HUGE •HRGG/HNLR  $ 

31  CHKPNT 

HKGG  tHUGE  f HRGG  $ 

32  (bP4~^) 

CASECCt  GECM4 , HEOEX IN , HS I L # HGPOT / FR G . H YS ♦ HL S E T , / V .N . HLl SE T / Vt 
N.HMPCF1/V.N,HMPCF2/V»N,HSINGLE/V.^HCMIT/V*N.HREACT/  V.N* 

HNSK IP/ V .N.HREPEAT/ V, N« HNJ S E T / V • N. HNOL/ V • N • HNOA  S 

33  SAVE 

HMPC  Fl»  HMPCF  2f  HSINOLE  *HGM1 T , HRE ACT « FNSK I P • H R E P E A T . F NC S ET t HNOL * 
HNQA  $ 

34  CONO 

HERRGR1 * HNUL  $ 

33  PJRGE 

HGM/ HMPCFl/HPSfHKFStHKSS ,HKSF • HR SN • FOG/HS I N GLE  $ 

36  EOUIV 

HKGG  #HKNN/HMPCF1/HKGG,HRNN/FMPCF  I $ 

37  CHKPNT 

HGM.HPS, HKFStHKSS*HUSETfFRGfHKNN»HRNNtHKSF*HRSN*HYS  $ 

38  (gpTp^ 

HOPL  tHGPSlfHLSETtHSlL/HOGPST  $ 

39  (OFPJ) 

HOGPSTt  t » » f / / V ♦ N » HC ARONO  $ 

40  SAVE 

HCARDNO  $ 

41  COND 

HLBL1.HMPCF2  $ 

42  <£cE~Q 

HUSE  T » HRG/HGP  $ 

43  CHKPNT 

HGM  $ 

44  (MCE 2^) 

HUSETfHGMfHKGGfHRGo» « /HKNN  t FRNN • . $ 

45  CHKPNT 

HKNN  tHRNN  $ 

46  LAttEL 

HL8L1  $ 

47  EOUIV 

HKNN • HKF  F/HS INGLE/ HR NNtHRFN/HSINGLE  S 
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RIGID  FORMAT 
SERIES  Mi 

DMAP  LISTING 

RIGID  FORMAT 

3 HEAT 

N A S T R A N SCLRCE  PROGRAM  COMPILATION 
UMAP-UMAP  INSTRUCTION 
NO. 


4d  uHKPNT 

HKFHfHKFN  $ 

49  CUNL) 

HLBL2.HS INGL E * 

3D  (VEC  ^ 

HUSET/V/C,N,N/C,N,F/C,N,S  $ 

51  (pArTn) 

HKNN  »Vf /HKF  F , HKS F , HKF S « HKS S $ 

52  (pXkTn^) 

HKNN  v #V/HRFNtHKSNt  9/C»N« 1 $ 

53  LABEL 

HLBL2  $ 

5A  chkpnt 

HKFS.HKSS.HKFF.HKSF.  HKFN  » HR  SN  i 

53  (DECOMP) 

HKFF/HLLL.  hU  LL/C.N.O/C.N.U/V.N.HMDI  AG  /V.N.HOEI/V.N.hPKH/V.N. 

HKSING  t 

5b  SAVE 

HKSING  $ 

57  C JNl) 

HERK0R3. HKSING  $ 

58  CHKPNT 

HLLL  « HULL  i 

59  (SSbT^) 

HSLT ,HBGPCT,FCSTM,HSIL,HESTtMPT.HGPTT.EDT.,CASECC.ClT/  HPG/V.N. 
HLOSET/V  .N.HNSKIF  4 

60  CHKPNT 

HPG  * 

61  EOUIV 

HPG, HPF/HNCSET  t 

62  CUND 

HLBL3.HN0SET  i 

63  (SSG2^) 

HUSET  ,HGM  ,HY  S » HK.FS  » . ,HPG/,  .HPS.HPF  $ 

64  LABEL 

HLBL3  $ 

65  CHKPNT 

HPF.HPS  t 

6 o (§>  (jHT^) 

HUSET.HSI L,HGPTT,HGM,HEST,MPT.DIT.FPF.HPS.HKFF.HKFS.HKSF.  HKSS. 
HKFN ,HRSN, HLLL. HULL /HUGV .HGG.HRULV /V. N.HNNLK/V .N.FNLR/  C.Y. 
EPSHT=.001/C  ,Y, TABS  = D.O/C. Y ,MAXI T=4/V. Y , H I R E S = - 1 / V , N . HMPCFl/ 

V.N.HSINGLE  J 

67  CHKPNT 

HUGV , HUG, HRULV  » 

6 B CUND 

HLBL4, HIRES  t 

69  (m^TGPR) 

HGPL , HUSET, HSIL,HRULV//C,N,F  t 

70  LABEL 

HL6L4  $ 

71  (£lt7rAj£) 

HBGPUT.HS  IL/FBGPDP.HSIP/ V, N .HLUSET/ V . N . HLUSEP  i 

3.14-3  (4/1/73) 


RIGID  FORMATS 


RIbiU  F OK MAT 
SERIES  Ml 

DMAP  LISTING 

R1GIJ  FORMAT 

3 HEAT 

N A S T R A N SUIRCE  P R U G R A M CCMPILAT  IGN 
LMAP-DMAP  INSTRUCT  ICN 
NU. 


72  SAVE 

HLUSEP  $ 

73  CHKPNT 

HbGPOP.HSIP  $ 

(S^D 

CASECC.HCSTM , MPT, 01 T ,HEQEXI N , HS l L . EGPTT . EOT . EBGPGP . HPG . HOG. 
HUGV  . HE  ST, /HCPG1.  HOUol.HCUGVl.  HUES  1.  HO  EF1.I-PUGV1/C.N. STATICS  t 

73  (UFP  3 

HUUo  VI#  HOPG l » HC  uG I » » , / / V , N , FC AR DNO  $ 

I o :>A  VE 

HCAR  UNO  i 

7 7 (S^T) 

HSIL  ,HUSET,HUGV,hUEFl,HSLTf  FiEST.DI  T.HQGE.  . / HCEF  l X/C  . Y . TAbS/ 
V » N # HNL  R S 

76  (uFP  3 

HOEF lXt  » t » ?/  /V»N#HLARl)NU  $ 

79  oAVE 

HCARONU  $ 

60  CUNL) 

HP2 • JUMP  P LCT  $ 

6 i (PUjT^) 

HPLT  PARfHGPSETS»HELSETS»CASECC«hfiGPCT  •HEGEXINfHSIP.HPUGVlt/ 
HPLUTX2/ V,N, FNSIL/VfN»HLLSEP/V#N#JUMPPLOT/V»N*HPLTFLG/VtNt 
HPFILE  $ 

62  (PR  TMSbJ 

HPL0TX2//  $ 

6 i LA6EL 

HP2  $ 

8^  JUMP 

FiNi Si 

65  LAbEL 

HERRUR1  S 

66  PRTPARM 

//C, Nt-l/Ct N.HSTAT ICS  i 

67  LAbEL 

HERR0R2  $ 

66  PRTPARM 

//Ct  Nf-2/CtNtHSTAT ICS  $ 

69  LAbEL 

HERR  UR3  $ 

90  PRTPARM 

//C#Nf-3/CtNthSTAT ICS  $ 

91  LAbEL 

FINI S$ 

92  END 

$ 
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3.14.2  Description  of  DMAP  Operations  for  Nonlinear  Static  Heat  Transfer  Analysis 


2. 

5. 


7. 


9. 


13. 


15. 


18. 

20. 

24. 

27. 


32. 


34. 

38. 

39. 

41. 

42. 


44. 


GP1  generates  grid  point  location  tables  and  tables  relating  internal  and  external 
degree  of  freedom  numbers. 

GP2  generates  the  Element  Connection  Table. 

PLTSET  transforms  the  input  data  into  plot  data  tables. 

PRTMSG  prints  error  messages  associated  with  the  plot  data. 

PL0T  generates  all  plots  of  the  structure  without  temperature  profiles. 

PRTMSG  prints  plotter  and  engineering  data  for  each  generated  plot. 

GP3  generates  applied  heat  flux  load  tables  (SLT)  and  the  grid  point  temperature  table. 

TA1  generates  element  tables  for  use  in  matrix  formulation,  load  generation,  and  element 
heat  flux  data  recovery. 

SMA1  generates  the  conductivity  matrix,  [K*g],  and  the  grid  point  singularity  table. 

RMG  generates  the  radiation  matrix,  [R  ],  and  adds  the  estimated  linear  component  of 
radiation  to  the  conductivity  matrix."  The  element  radiation  flux  matrix,  [Q  ],  is 
also  generated  for  use  in  recovery  data  for  the  HBDY  elements.  9 

GP4  generates  flags  defining  member  of  various  displacement  sets  (USET)  and  forms 
multi-point  constraint  equations  [Rg]  { u^}  = {0}. 

Go  to  DMAP  instruction  85  if  no  independent  degrees  of  freedom  are  defined. 

GPSP  determines  if  possible  matrix  singularities  remain.  These  may  be  extraneous  in 
a radiation  problem,  since  some  points  may  transfer  heat  through  radiation  only. 

0FP  prints  the  singularity  messages. 

Go  to  DMAP  statement  46  if  no  multi-point  constraints  exist. 

MCE!  partitions  the  multi-point  constraint  equation  matrix  [R  ] = [Rm;  Rp]  and  solves 
for  the  multi -point  constraint  transformation  matrix  9 

[GJ  = - [R  l’1  [Rl. 

L m u mJ  u nJ 


MCE2  partitions  conductivity  and  radiation  matrices 


C1W  = 


Knn  * Knm 
*Snn  I ^nm 


and 


[V  = 


R n I R 

nn  nm 

Rmm 

mn  mm 


and  performs  matrix  reductions 

[KJ  ■ c'kj  * [$  [K.„]  * [O  [<g  * [$  [KJ  [<y  .nd 

[%„)  • + * O tv + 1^]  [iy  ty- 
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47.  Equivalence  [K^]  to  [K  ] and  [Rfn]  to  [Rnp]  if  no  single-point  constraints  exist. 

49.  Go  to  DMAP  statement  53  if  no  single-point  constraints  exist. 

50.  VEC  is  used  to  generate  a partitioning  vector  un  Uf  + u$. 

51.  PARTN  is  used  to  partition  the  conductivity  matrix 


CSJ  ’ 


Kfs  | Kss 


52.  PARTN  is  used  to  part4tion  the  radiation  matrix 


£RnnJ 


fn 


sn 


55.  DEC0MP  decomposes  the  potentially  unsymmetric  matrix  Kff  into  upper  and  lower  triangular 
factors  [Uu5  and  [l_uJ. 

57.  Go  to  DMAP  statement  89  if  the  matrix  is  singular. 

59.  SSG1  is  used  to  generate  the  input  heat  flux  vector  { Pg } . 

62.  Go  to  DMAP  statement  64  if  no  constraints  of  any  kind  exist. 

63.  SSG2  reduces  the  heat  flux  vector 


66.  SSGHT  solves  the  nonlinear  heat  transfer  problems  by  iteration.  It  uses  user  input 
parameters  EPSHT  and  MAXIT  to  limit  the  iterations.  For  details,  refer  to  Section  8 
of  the  NASTRAN  Theoretical  Manual.  The  output  data  blocks  are:  {u  }> the  solution 
temperature  vector,  {q  > , the  heat  flux  due  to  single  point  constraints,  and  {6P? } , 
the  matrix  of  residual 9heat  fluxes  at  each  iteration  step. 

68.  Go  to  DMAP  statement  70  if  no  residual  vectors  are  desired. 

69.  MATGPR  prints  the  matrix  of  residual  vectors. 

71.  PLTTRAN  transforms  the  grid  point  definition  tables  into  a format  for  plotting 
temperature  solutions. 
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74.  SDR2  calculates  the  heat  flux  due  to  conductivity  and  convection  in  the  elements  and 
prepares  the  solution  vectors  for  output. 

75.  0FP  formats  tables  prepared  by  SDR2  for  output. 

77.  SDRHT  processes  the  HBDY  elements  to  produce  heat  flux  into  the  elements  due  to 
convection,  radiation,  and  user  applied  flux. 

78.  0FP  formats  the  output  element  flux  table  for  output. 

80.  Go  to  DMAP  83  if  no  temperature  profile  plots  are  requested. 

81.  PL0T  generates  temperature  profile  plots. 

82.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  plot  generated. 

84.  Go  to  DMAP  92  and  make  normal  exit. 

86.  N0NLINEAR  STATIC  HEAT  TRANSFER  ANALYSIS  ERR0R  MESSAGE  N0.  1 - N0  INDEPENDENT  DEGREES  0F 
FREED0M  HAVE  BEEN  DEFINED. 

88.  N0NLINEAR  STATIC  HEAT  TRANSFER  ANALYSIS  ERR0R  MESSAGE  N0.  2 - N0  SIMPLE  STRUCTURAL 
ELEMENTS. 

90.  N0NLINEAR  STATIC  HEAT  TRANSFER  ANALYSIS  ERR0R  MESSAGE  N0.  3 - STIFFNESS  MATRIX  SINGULAR. 
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RIGID  FORMATS 


3.14 


4.3  Restart  Tables 

for  Nonlinear  Static  Heat 

Transfer  Analysis 

4.3.1  Bit 

Posi ti ons 

for  Card  Name  Restart  Table 

Card  Name 

Bit  Pos. 

Card  Name 

Bit  Pos. 

Card  Name 

Bit  1 

ADUM1 

1 

PDUMA 

3 

EPSHT 

54 

AUUM2 

1 

POUM5 

3 

MAXI  T 

54 

AOUMJ 

1 

PDUM6 

3 

RAUMTX 

55 

ADUM<t 

i 

POUM7 

3 

RAOLST 

55 

AOUM5 

1 

POUMd 

3 

SIGMA 

55 

AUUMo 

i 

PDUM9 

3 

TABS 

55 

ADUH7 

1 

PHbUY 

3 

SPCD 

56 

AOUM8 

1 

P GO MEM 

i 

LUAOS 

59 

AOUM  9 

I 

PU0MEM1 

3 

LGAO 

60 

CELAS1 

1 

POOMEM2 

3 

GbDYl 

60 

CfcLAS2 

1 

PwOMtM3 

3 

WBDY2 

60 

CELAS3 

1 

PUUALU 

3 

UHdDY 

60 

CELAS4 

1 

PGUA02 

3 

JVECT 

60 

C.OKDIC 

1 

PKUO 

3 

UVUL 

60 

CUKD1R 

1 

PTRbSC 

3 

SLOAO 

60 

CUKDIS 

l 

PTKIA1 

3 

TEMPLOS 

62 

CUK02C 

1 

PTftI  A2 

3 

CURLER 

1 

PTRMEM 

3 

G Jko^S 

1 

P fUdc 

3 

OK  OS  ET 

1 

PELAS 

6 

OR  I 0 

1 

MAT  1 

8 

SEUGP 

1 

MAT  2 

8 

SPOINT 

1 

MAT3 

8 

bARUK 

2 

MAT  4 

8 

CbAR 

2 

MAT  5 

8 

cOUMl 

2 

MAT  T 1 

8 

lDUM2 

2 

MATT2 

8 

CDUMJ 

2 

MATT3 

8 

CDUM4 

2 

MAT  T4 

8 

CDUM;> 

2 

MA  TT5 

8 

CDUM6 

2 

TAbLEMl 

8 

CDUM7 

2 

T AdLEM2 

8 

CDUM8 

2 

I AbL  EM3 

8 

CDUM9 

2 

TABLEM4 

8 

CHbDY 

2 

TEMPMT  $ 

8 

LHEXAl 

2 

T EMPMX  $ 

8 

CHEXA2 

2 

MPC 

9 

CONRGD 

2 

MPCAOD 

9 

CUDMEM 

2 

MPC  $ 

9 

CUOMEM1 

2 

SPC 

10 

CUDMEM2 

2 

SPC1 

10 

CUOMEM3 

2 

SPC ADO 

10 

CGUAU1 

2 

*PCS 

10 

CUUAD2 

2 

ASET 

11 

CRUD 

2 

ASfcTl 

11 

CTETRA 

2 

JMIT 

11 

CTRAPRG 

2 

UMIT1 

11 

CTR I A 1 

2 

TEMP 

13 

CTKl A2 

2 

TEMPO 

13 

CTRIARG 

2 

TEMPP1 

13 

CTRMEM 

2 

TEMPP2 

13 

CTUBE 

2 

TEMPP3 

13 

CWEOGE 

2 

TEMPRB 

13 

PBAR 

3 

PLOTEL 

16 

PDUM1 

3 

HIRES 

17 

PDUM2 

3 

PLOTS 

18 

PDUM3 

3 

POUTS 

19 
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14.3.2  Bit  Positions  for  File  Name  Restart  Table 


File  Name 

Bit  Pos. 

HBGPOT 

hcstm 

HEGEXIN 

HGPOT 

HGPL 

HSIL 

HECT 

HGPTT 

HSLT 

HECPT 

HEST 

HGEI 

HGPCT 

HGPST 

HKGGX 

HRGG 

HKGG 

HRG 

HUSET 

HYS 

HGGPST 

HGM 

HKNN 

HRNN 

HKFF 

HKFS 

HKSS 

HKLL 

HKLR 

HKRR 

HLLL 

HULL 

HPG 

HPL 

HPS 

HQR 

HRULV 

HUL  V 

HPGG 

HQG 

HUGV 

HUEF1 

HUES  1 

HOPG1 

HUGG1 

HOUG V 1 

HPUGV1 

helsets 

HGPSETS 
•HPL  T PAR 
HPLTSETX 

94 

94 

94 

94 

94 

94 

95 

96 

96 

97 
57 
57 

57 

58 

98 

99 
100 
101 
101 
101 
102 

103 

104 

104 

105 
105 
105 
107 
1C7 

107 

108 
108 
no 
in 
in 
in 
112 
112 
113 
113 

113 

114 
114 
114 
114 
114 

114 

115 
115 
115 
115 
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3.14.3.3  Card  Name  Restart  Table 


DMAP 

Inst. 

1 

10 

BEuIN 

123 

6 

890 

1 3 

GP 1 

1 

SAVE 

1 

CHKPNT 

1 

GP2 

12 

CHKPNT 

PLTSET 

save 

PKTMSG 

SEIVAL 

SAVE 

CGiMO 

PL  JT 

SAVE 

PR  f MSG 

LAbEL 

CHKPNT 

12 

GP3 

12 

3 

chkpnt 

12 

3 

TA 1 * 

123 

6 

3 

SAVE 

123 

6 

3 

CUND 

123 

6 

8 

3 

CHKPNT 

123 

6 

3 

SM  A 1 

123 

6 

8 

3 

SAVE 

123 

6 

8 

3 

CHKPNF 

123 

6 

8 

3 

RMG 

123 

6 

8 

3 

SAVE 

123 

6 

a 

3 

EvJUl  V 

123 

6 

8 

3 

PURGE 

123 

6 

8 

3 

CHKPNT 

123 

6 

8 

3 

GP<* 

1 

90 

1 

SAVE 

1 

90 

1 

C JNL) 

1 

90 

1 

PURGE 

1 

90 

1 

EUUI  V 

123 

6 

89 

3 

CHKPNT 

123 

6 

89 

3 

GPSP 

123 

6 

890 

3 

GFP 

123 

6 

8 0 

3 

SAVE 

123 

6 

8 0 

3 

CUND 

123 

6 

89 

3 

MCE! 

1 

9 

CHKPNT 

1 

9 

MCE2 

123 

6 

89 

3 

CHKPNT 

123 

6 

89 

3 

LAbEL 

123 

6 

89 

3 

EUUI  V 

123 

6 

890 

3 

CHKPNT 

123 

6 

890 

3 

CUND 

123 

6 

890 

3 

VEC 

123 

6 

890 

3 

PART  N 

123 

6 

890 

3 

PARTN 

123 

6 

890 

3 

LABEL 

123 

6 

890 

3 

CHKPNT 

123 

6 

890 

3 

DECOMP 

123 

6 

890 

3 

SAVE 

123 

6 

890 

3 

CUND 

123 

6 

890 

3 

20 


6789 


6 

6 

3 

8 

8 

8 

d 

8 

8 

8 

8 

8 

8 


Bit  Position 
30 


40 


50  60 

90  2 


0 

0 


5 

5 

5 

5 

5 

6 

6 

6 

6 

6 

6 


5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 
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DMAP 

Inst. 


10 


Bit  Position 

20  30  40 


50 


CHKPNT 

SSG1 

CHKPNT 

EUUlV 

CU.MD 

SSG2 

LAbEL 

CHKPNT 

S6GHT 

CHKPNT 

CJND 

MATGPrt 

LAbEL 

PL T TRAN 

SAVE 

CHKPNT 

S0R2 

GPP 

SAVE 

SURHT 

CFP 

SAVE 

COHO 

PLOT 

PRTMSG 

LAbEL 

JUMP 

LABEL 

PRTPARM 

LAbEL 

PRTPARM 

LABEL 

PRTPARM 

LABEL 

END 


123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 


6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

o 

6 


BSC 
8 
B 

asoli 

8 SO  1 
8S01 
8S01 
BSQ  1 
8 SC  ] 
8SQ1 
8 S 0 1 
8 SO  ] 

asoi 

8S01 
BSO  1 
8SC  l 


123 

123 

123 

123 

123 

123 

123 

123 

123 


6 

6 

6 

6 

6 

6 

6 

6 

6 


BSC  1 
8 SC  1 
8 SC  1 
BSC  l 
8 SC  1 
8 SC  1 
8SC  1 
BSC  1 
8SC  L 


8S 

S 

9 

as 

s 

s 

8 

8 

8 

8 

678S 
678S 
6789 
678S 
678S 
6 7 8S 
678S 
6789 
6789 


5 

5 

5 

5 

5 

5 

5 

56 
4 56 
456 
456 
456 
456 
456 
456 
456 


4 6 
4 6 
4 6 
4 6 
4 6 
4 6 
4 6 
4 6 
4 6 


60 


90  2 
90  2 
90  2 
90  2 
90  2 
90  2 
90  2 
90  2 
90  2 
90  2 
90  2 
90  2 


90  2 


90  2 
90  2 
90  2 
90  2 
90  2 
90  2 
90  2 
90  2 
90  2 
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3.14.3.4 

Rigid  Format  Change  Restart  Table 

DMAP 

Bit  Position 

DMAP 

Bit  Position 

Inst. 

63  70  80 

Inst.  63 

70 

BEGIN 

l 

CHKPNT 

GP1 

1 

SSGI 

SAVE 

CHKPNT 

CHKPNT 

EUUIV 

GP2 

CGND 

CHKPNT 

SSG2 

PLTSET 

LABEL 

SAVE: 

CHKPNT 

PRTMSG 

SSGHT 

SET VAL 

CHKPNT 

SAVE 

CUND 

1 

COND 

MATGPR 

1 

PLOT 

LABEL 

I 

SAVE 

PL T TRAN 

PRIMSG 

SAVE 

LAtlEL 

CHKPNT 

CHKPNT 

SDR2 

GP3 

CFP 

CHKPNT 

SAVE 

TAI » 

SUKHT 

SAVE 

OFP 

CUND 

1 

SAVE 

CHKPNT 

CGND 

SMA1 

PLUT 

SAVE 

PRTMSG 

CHKPNT 

LABEL 

RMG 

JUMP 

1 

SAVE 

LABEL 

1 

EUUIV 

PRTP ARM 

1 

PURGE 

LABEL 

I 

CHKPNT 

PRTPAKM 

I 

GP4 

LABEL 

1 

SAVE 

PRTP ARM 

I 

CUND 

l 

LABEL 

1 

PURGE 

END 

EJUI  V 

CHKPNT 

GPSP 

GFP 

SAVE 

CGND 

MCE  1 

CHKPNT 

MCE2 

CHKPNT 

LABEL 

EUUIV 

CHKPNT 

CUND 

VEC 

PARTN 

PARTN 

LABEL 

CHKPNT 

DECOMP 

SAVE 

CJND 

80 
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3.14.3.5  File  Name  Restart  Table 


DMAP  Bit  Position 

Inst.  94  100  TTO  120 


BEGIN 

GPi  4 

SAVE  4 

CHKPNT  4 

GP2  5 

CHKPN  T 5 

PLI SET 
SAVE 


PKTMSG 

SEIVAL 

SAVE 

CUND 

PLOT 

SAVE 

PKTMSG 

LAbEL 

CHKPNT 


GPi  6 

CHKPNT  6 

TA 1 1 7 

SAVE  7 

CUND  7 

CHKPNT  7 

SMAl  8 

SAVE  8 

CHKPNT  8 


RMG 

SAVE 

equiv 

PURGE 

CHKPNT 

GP4 

SAVE 

CUND 

PJKGE 

EQUIV 

CHKPNT 

GPSP 

OFP 

SAVE 

CUND 

MCE1 

CHKPNT 

MCE2 

CHKPNT 

LAbEL 

EQUIV 

CHKPNT 

COND 

VEC 

PAR  TN 

PAR  TN 

LAbEL 

CHKPNT 

DECOMP  8 

SAVE 

CUND 


5 

5 

5 

5 

5 


5 


0 

0 

0 

0 

1 

I 

I 

1 3 5 7 1 

4 
4 

2 

2 

2 

34 

3 

3 

4 

4 

34 

5 

5 

5 
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DMAP 

Inst.  94 


TOO 


Bit  Position 


110 


120 


CHKPNT 

SSG1 

CHKPNT 

EJUI  V 

CuNO 

SSG2 

LABEL 

CHKPNT 

SSGHT 

CHKPNT 


8 


0 

0 


1 

i 


2 


CUNO 
MATGPR 
LABEL 
PL  T TRAN 
SAVE 

CHKPNT  3 

SDR2  4 

CFP 

SAVE 

SURHT 

GFP 

SAVE 

CCND 

PLOT 

PKTMSG 

LABEL 

JUMP 

LABEL 

PK  T P ARM 

LABEL 

PKTPARM 

LAdEL 

PRTPAKM 

LAoEL 

ENU 
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3.14.4  Case  Control  Deck  and  Parameters  for  Nonlinear  Static  Heat  Transfer  Analysis 

The  following  items  relate  to  subcase  definition  and  data  selection  for  Nonlinear 
Static  Heat  Transfer  Analysis: 

1.  A single  subcase  must  be  defined  with  a single  loading  condition  (L0AD)  and 
a single  constraint  condition  (SPC). 

2.  An  estimated  temperature  distribution  vector  must  be  defined  on  TEMP  cards 
and  selected  with  a TEMP (MATERIAL)  request.  Temperatures  for  constrained 
components  are  taken  from  these  TEMP  cards  and  entries  on  SPC  cards  are 
ignored . 

The  following  output  may  be  requested  for  the  last  iteration  in  Nonlinear  Static 
Heat  Transfer  Analysis: 

1.  Temperature  (THERMAL)  and  nonzero  components  of  static  loads  (0L0AD)  and 
constrained  heat  flow  (SPCF0RCE)  at  selected  grid  points  or  scalar  points. 

2.  The  punch  option  of  a THERMAL  request  will  produce  TEMP  bulk  data  cards. 

3.  Flux  density  (ELF0RCE)  in  selected  elements.  In  the  case  of  CHBDY  elements, 

a flux  density  summary  is  produced  that  includes  applied  flux,  radiation  flux, 
and  convective  flux. 

4.  Undeformed  plots  of  the  structural  model  and  temperature  profiles. 

The  following  parameters  are  used  in  Nonlinear  Static  Heat  Transfer  Analysis: 

1.  MAXIT  - optional  - the  integer  value  of  this  parameter  limits  the  maximum 
number  of  iterations. 

2.  -PSHT  - optional  - the  real  value  of  this  parameter  is  used  to  test  the 
convergence  of  the  solution. 

3.  TABS  - optional  - the  real  value  of  this  parameter  is  the  absolute  reference 
temperature. 

4.  SIGMA  - optional  - the  real  value  of  this  parameter  is  the  Stefan-Bol tzmann  constant. 

5.  HIRES  - optional  - a positive  value  of  this  parameter  will  cause  the  printing  of  the 
residual  vectors  following  the  execution  of  SSGHT  for  each  iteration. 
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3.15  TRANSIENT  HEAT  TRANSFER  ANALYSIS 

3-15. 1 DMAP  Sequence  for  Transient  Heat  Transfer  Analysis 

RIGID  FUKMAT  DMAP  LISTING 
SERIES  Ml 

RIGID  FORMAT  9 Ht  A T 

NASTRAN  SOURCE  PROGRAM  COMPILATION 
DMA  P— DM AP  INSTRUCTION 


NO* 

i BEGIN 

HEAT  NO. 9 TRANSIENT  HEAT  TRANSFER  ANALYSIS  * 

Z FILE 

KGGX=  TAP  E/  KGG=T  APE  $ 

3 (GpI~3) 

GE0M1,GECM2»/HGPL,H£UEAIN»HGPGT . HCSTM.HBGPDT ,HSIL/V.N,HLUSET/ 
V,N«HALRAYS=-1/V,N»HNJGPDT  * 

A SAVE 

HLUSET»HNCGPCT$ 

5 PURGE 

HUSE  T.HGM  ,HGC,HKAA,HfaAA, HPSC.HKFS, FCP . H ES T/FNOGPCT  t 

6 CHKPNT 

HGPL  »heqexin»hgpot»hcstm,hbgpdt,hsil«huset,fgm .hgc.hkaa.hbaa. 

HPSU.HKFS.HUP.HEST  t 

7 COND 

HLSL5,HNOGPDTi 

a (bP2  3 

GEOM2.HEOEXIN/HECT  S 

9 CHKPNT  HECT  i 

to  (£l7seT)  PCDB , HE U EXIN, HECT/ HPLTSETX.HPL T PAR ,HGPSETS.HELSETS/V,N.HNSIL/V 
N.JUMPPLOT  $ 

11  SAVE  HNSI LfJUPPPLCT  $ 

12  (£rtmsg)  HPLTSETXZ/t 


13  SET VAL 

//VfNfHPLrFLG/CtNt 1/ V , N . HPF  I L E /C  • N • 0 $ 

14  SAVE 

HPLT  FLG  t HPF I L E $ 

13  COND 

HP  1 « JUMP  F LOT  $ 

lo  (PLOT 3) 

HPLTPARfHGPSETS#HELSETStCASECCfHBGPCT  *HEOEXINtHSIL*  « /hPLOTXl/ 
V t Nt hNSIL/V. NfHLUSET/V»NfJUHPPLnT/VtN.HPLTFLG/V*N*FPFILE  $ 

17  SAVE 

JUMPPLOT  » FPL TFLG » HPF 1 LE  $ 

18  (PRTMSG) 

HPLO  TX1 // $ 

19  LABEL 

HP  1 $ 

20  CHKPNT 

HPLTPAR,HGPSETS,HELSETS  * 

21  (§P3~^) 

GE0M3  tHEQEXI N»GE0M2/HSLT ,HGPTT/C «N« 123/C • N. 12  3/C .N ♦ 123  $ 

22  CHKPNT 

HGPT  T »HSLT  $ 

23  CjaT73) 

,HECT,EPT  ,HBGPDTfHSIL,HGPTT,HCSTM/FESTt • HGE I . HECP T • HGPCT/  V.N. 
HLUS  ET/C»N»123/V»Nf  HNOS I PP=-l/C«N«C/CtN*123/CtN* 123  S 
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RIGID  FURMAT 
SERIE6  MI 

RIGID  FURMAT 

N A S T R 
DMAP-DMAP  INS 
NO* 


24  SAVE 

25  CHKPNT 

26  COND 


27 


2d 

29 

30 


DM  AP  LISTING 
9 HEAT 

AN  SOURCE  PRUGKAM  COMPILATION 
TRUCT ION 

HNUSIMP  $ 

HEST  tHECPTtHGPCT  $ 

HLtiLl.HNCSIMF$ 

HCSTM  ,MPT ,HECPT,FGPCT,DI T/HKGGX , ,HGPST/C,N,  123/C,N,123/V,N, 
HNNLK  $ 

HNNLK  $ 

HKGGX.HGPST  $ 

HCSTMtMPT  tHECPT  » HGPC  T,DlT/,hBGG/C,N,1.0/C,N,  123/ V,N,  HNQBGG= 

-i/C.Nt-I  S 


31 

32 

33 

34 

35 


SAVE 

PURGE 

GHKPNT 

LABEL 


36 

37 
3d 

39 

40 


SAVE 

EUUIV 

PURGE 

CHKPNT 


41  SAVE 

42  PURGE 

43  EUUIV 

44  CHKPNT 

45  COND 


HNOBGG  $ 

HBNN , HBFF  , HB AA , HBoG/HNUBGG $ 

HBGG  »HBNN*HBFFtHBAA  $ 

HLBL1  * 

HEST ♦ MAT POOL , HGP TT , HKGGX /HRGG . HUGE • HKGG/C , Y, TABS/C . Y , S I GM A = 0- 0/ 
V t N » HNLR/ V fNtHLLSET  $ 

HNLR  $ 

HKGGX, HKGG/HNLR  * 

HRGG, HRNN,HRFF ,HRAA, HR CD /HNLR  $ 

HRGG ,HRNNfHRFF,HRAAfHRUD,HKGG,HOGF  * 

CASECC,GE0M4  ,HEQEXIN,HSI L,hGPDT/FRG, , HU  SET,/ V ♦ N , HLU S E 1 / V , N, 

HMPC  Fl=— 1/V, N,HMPCF2=— 1/V,N,HSINGL  E=— i/V,N,HQM IT  =— l/V»N,HREACT= 
-1/C  ,N,0/C,Nfl23/V,IM , HNO  SET  =—  1/V,N»HN0L/V,N,  HNG  A=-  l $ 

HMPCF1, HS  INGLE,HCMIT,HNOSET,HREACT , HM PC F2 , HNCL , HNC A S 

HGM, HGMD/hMPCFl/NGU,HGOD/HCM IT /HKFS.HPSO.FCP /HS INGLE  $ 

HKGG  , HKNN/HM  PCF 1/HRGG  ,HRNN/HMPCF  1/ F BGG  • HBNN /FMPCF 1 $ 

HGM , HRG tFGOt  HKFS ,HqP , HUS ET , HGMD , h G CD, HPSC , HKNN, HRNN , h BNN  S 

HLBL  2 ,HN0S IM  P $ 

HGPL  tHGPSTfHLSETtHS I L/ HOGPST  S 
HOGP  ST , , , t,//V,N»HCARONQ  $ 
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RIGID  FORMAT 
SERIES  Ml 

□MAP  LISTING 

RIGID  FORMAT 

9 HEAT 

N A S T R A N SOURCE  PROGRAM  COMPILATION 
UMAP-OMAP  INSTRUCTION 
NO. 


Ad  SAVE 

HCARDNO  i 

49  LABEL 

HL6L2  J 

50  CUNO 

HLBL JtHMPCFI  t 

si  (ftcITP) 

HUSE T.HRG/HGP  $ 

52  CHKPNT 

HGM  $ 

53  (MCE2^) 

HUSfcT ,HGM,HKGG.HRGG,HBGG,/HKNN.HRM\.HBNN,  i 

5 A CHKPNT 

HKNN  # HRNN  »HB  NN  $ 

55  LA6EL 

HLBL  3 * 

56  twUIV 

HKNN.HKFF/HS INGL E/HRNN , HRFF/FS I NGL E/HBNN. FBF F/HS INGLE  $ 

57  CHKPNT 

HKFF .HRFF.HBFF  $ 

5b  CUNO 

HLBLA.HSINGLE  1 

59  (SC  Ep 

HUSE  T » HKNN  »HRNN  , HdNIM  »/HKFF  » hKFS  » .HRFF.hBFF.  * 

60  CHKPNT 

HKFS  ,HKFF,HRFF,HBFF  $ 

61  LABEL 

HLBL A $ 

62  EOUIV 

HKFF  , HKAA/HGP.  IT/hKFF  , HRA  A/HCMI  T /hBFF  . He  A A /HC  M I T $ 

63  CHKPNT 

HKAA.HRAA.HBAA  % 

64  CUND 

HLBL5.HCMIT  $ 

65  (SMPl^) 

HUSETtHKFF,,  f/HGO,HKAA,,  ......  i 

66  CHKPNT 

HGO.HKAA  $ 

67  CUND 

HLBL  R»HNL  ft  $ 

68  (SMP2^) 

HUSET  *HGO *HR FF/HRAA  $ 

69  CHKPNT 

HKAA  S 

70  LABEL 

HLBL ft  1 

71  COND 

HLBL  5 tHNOBGG  S 

72  (^MP2^) 

HUSET.HGO#HBFF/HBAA  $ 

73  CHKPNT 

HBAA  % 
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RIGID  FORMAT 
SERIti.  Ml 

OMAP  LISTING 

RIGID  FORMAT 

9 HEAT 

N A S T R A N SOURCE  PROGRAM  COMPILATION 
OMAP-DMAP  INSTRUCTION 
NO. 


74  LAbEL 

Hl  BL  5 * 

7 (UP^ 

DYNAMICS  . hGPL,HSlL,HU3ET/HGPLD,HSILD, HOSE  TO . FT F PCCL , HCL T . . . 
HNLFT.HTRL. , H EGDYN/ V . N , HL J SET/ V . N. HLUSETD /C . N . 123  /V.N.HNODLT/ 
C,N, 123/C.N. 123/ V, N , HNONLF T / V . N. HNCTRL/C . N . 1 23/C, N, 123/  V.N. 
HNUUE  t 

7o  o A V E 

HLUSETD.HNODLT .HNuNLF T , HNGTKL . HNGU E i 

17  CUNL) 

HERRCR1 , HNCTRLt 

7 d fcUUIV 

HGU  > HGUO / FNOCE/PGM , HGMD/HNOLE  i 

79  PURGE 

HPPO  ,HPSC,HPCC,HPOT/HNCDLT  t 

8J  CHKPNT 

HUSETO.HECUYN.HTPPOGL.HDLT.PTRL.FGCC. HGMD.HNLFT  »HSI LC .HGPLD. 
HPPO  .HPSU.HPCO.HPDT  i 

3 1 (gfKXlj) 

CASECC.MATPOCL.HEUDYN, , H TFPCCL/ HK2 PP. . HB2 PP/ V , N, HLL SE TO/  V.N, 
HN0K2PP/C.N, 123/V*N»  HN0B2PP  * 

32  SAVE 

HNUK2PP.HNCB2PP  i 

d3  PAKAM 

//C. N.AND/V, N,HKDEKA/V,N,HN0UE/V.N.HNCK2PP  t 

34  PURGE 

HK.2CD/HNCK2PP/HB2DD/HNUB2PP  t 

35  EUUIV 

HK.AA ,HKDC/HKDEKA/Hb2PP,HB2DD/HNCA/hK2PP.HK2DD/HNCA/HRAA,HRDD/ 
HNUUE  i 

86  CHKPNT 

HK2PP.HB2PP. HK2DD,h82DU,FKUC,HRDD  i 

37  CGND 

HLBL6.HN0GPDT  $ 

38  (SkAD^) 

HUSETD.FGP.HGO. HRAA, HBA A » HRA A . , HK2  PP » .F82PP/HKDD.FBD0,  HROO, 
HGMU,hGG0,HK2DD,HM2DD,HB20D/C.N. TRANRESP/C.N.DI SP/C.N  , 01 RECT/ 
C, Y, HG=O.C/C , Y,H*3=0.0/C ,Y,HWA=0.0/ V. N . HNCK2 PP/C , N .- 1 / V.N. 

HNUB2PP/V.N.HMPCF1/ V , N ,HS1 NGLE/ V . N . HOM I T / V . N .HNOUE/  C.N.-l/V.N. 
HNOtJGG/V,  N,FNCSIMP/C.N,-1  i 

89  LAbEL 

HLBL6  $ 

90  EUUIV 

HK2D0.HKUD/HNCSIMP/HB2OD , HBGO/HNOGPCT  i 

91  CHKPNT 

HRDD  • HBD  C . HR  CO . F GMD  t HGUD  $ 

92  (TRLG^) 

CASECC,HOSETC,FOLT,HSLT,FBGPOT. HS I L . HCS TM, HT RL . 01 T .HGMD, HGOD. , 
HEST /HPPU  »HPSO»HPDO,HPDT  > *HTOL/V,N .HNOSET /V.N.FPDEPDO  $ 

93  SAVE 

HPOEPDO.PNOSET  t 

94  EUUIV 

HPPO .HPDC/HNCSET  t 
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RIGID  FORMAT  DM AP  LISTING 
SERIES  Ml 

RIGID  FORMAT  9 HEAT 

NASTRAN  SOURCE  PROGRAM  COMPILATION 
OMAP-OMAP  INSTRUCT ICN 

NO. 


95  tOUlV 

HPUO  * HPD  T /HP C E FDC  % 

96  CHKPNT 

HPPO  t HPDU  t HP  SUfHTOL  , HPDT  $ 

97  (TkHT 

CASECCtHLSETCfHNLFT  , D I T fhGPTT *HKCD«FBDDtHRDC,HPDT*FTRL/HUGVT  « 
HPNLC/C, Y » bE  TA= • 5S/C , Y , T ABS=0. 0/ V. N.HNLR/C. Y .RADL I N=- 1 S 

98  CHKPNT 

HUDV  T » HPNLD  1 

99  (yjjhT  2) 

CASECC,HECDYN,HUSETD,hUDVT,hTOL. XYCCb . HF NLC /POUDV I • HG  F NL  1/  C, 
N,TRANRESF/C.N,OIRECT/C, N , 0/ V . N . HNCD/ V . N • FNC F/C . N, C $ 

100  GAVE 

HNOD  v HNU  P $ 

101  CHKPNT 

HOUU  VltHCFNLl  $ 

102  CUNO 

HLbL  7 tHNOD  $ 

1 0 6 

HOUD  V 1 » HGPNL 1 » » , , / H0U0V2 «HOf NL2 ♦ . ♦ . $ 

104  (JEP~7) 

HOUDV2,HGPNL2, , , ,//V,N,HCARCNC  $ 

105  SAVE 

HCARONU  $ 

106  CHKPNT 

H0PNL2,HCUDV2  $ 

110  LABEL 

HL8L7  i 

111  PARAM 

//C, N,AND/V. NtPPJUMP/VfNf  HNGP/ V.NtJUMPPLOT  $ 

112  CUNO 

HLBL  9 t HP JUMP  $ 

113  fcUUIV 

HUDVT  tHUPV/HNGA  S 

114  CUNO 

HLBL  8 , HNGA  $ 

115  (SL)rQ 

HUSETD, , HUDVT, , ,HoOD, hCMC, HPSO*HKFS« • /HUP V, • hUP/C • N • 1 /C *N . 
TRANSNT  $ 

116  LABEL 

HLbL 8 $ 

117  CrtKPNT  HUPVtHQP  1 

116  (PlTTRA^)  HBGPOT.HSIL/EBGPUP.HSIP/V.N.hLUSET/V.N.HLLSEP  $ 


119  jAVE 

HLUSEP  * 

120  (£ZQ 

CASECC.HCSTM.MPT.OIT.HEQDYN.HSILD.  .t-TOL  , H6GP0P  . hP  PC  . HCP  . HUP  V . 
HEST , XYCDB/HGPP1, H00P1. H0UPV1.HU ESI. HOEFl.HPUGV  /C.N, 

TRANRESP  t 

121  CS0R3^> 

HUPP 1.HOOP1.HOUPV1. HOES l.HGEFl. /HUPP2. HOC  P2 . HOUP V2 . H0ES2 . 
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RIGID  FORMAT  UMAP  LISTING 
5ERI tS  Ml 

RIGID  FORMAT  9 HEAT 

NASTKAN  SOURCE  PROGRAM  COMPILATION 
UMAP— DMA  P INSTRUCT  ICN 
NU. 


122 

UHKPNT 

123 

Op  2) 

124 

SAVE 

125 

CUNU 

126 

(rUTT) 

12  7 SAVE 


133  LAbEL 

134  JUMP 
lib  LAbEL 

136  PRTPARM 

137  LAbEL 
13b  END 


HUEF2*  $ 

HUPP2fHUCF2t  HGLPV2  « HUES2 ,HCEF2  S 
HUPP2.HOCF2t  HOUP V2t  HOEF2  #HCES2. //V .N.HCARCNO  $ 

HCAKDNO  * 

HP2  t JUMP  P LOT  i 

HPLTPAK,HC-PSETS,HELSETS,CASECC.HbGPCT,HEOEXlN.HSIP*.HPUGV/ 
HPL0TX2/ V, N,FNS4L/V,N,HLLSEP/V,N.JUMPPLOT/V.NfHFLTFLG/V.N. 
HPFILE  $ 

HPFILE  S 

HPLO  T X2 / / $ 

HP2  $ 

XYC JB*H0PP2»  HLCP2,HUUPV2 , HOES2 . HOE F2/ HX YPLT  T /C  . N . TR  A N/C  . N , PSE T/ 
V*NtHPFILE/V  fNtHCARDNU  $ 

HPFI LE*HCARDNO  S 

HXYPLTT//  $ 

HLbL  9 $ 

FINIS  i 

HERROR1  $ 

//Ct  Nf-l/CtN  fHDIRTRUS 
FINI Si 

$ 
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3.15.2  Description  of  DMAP  Operations  for  Transient  Analysis  Heat  Transfer 

3.  GP1  generates  grid  point  location  tables  and  tables  relating  internal  and  external 
degree  of  freedom  indices. 

7.  Go  to  DMAP  74  if  only  direct  matrix  input. 

8.  GP2  generates  the  Element  Connection  Table. 

10.  PLTSET  transforms  user  input  into  plot  data  tables. 

12.  PRTMSG  prints  error  messages  associated  with  the  structure  plotter. 

15.  Go  to  DMAP  19  if  no  structure-only  plots  are  requested. 

16.  PL0T  generates  all  plots  of  the  structure  without  temperature  profiles. 

18.  PRTMSG  prints  plotter  data  and  engineering  data  for  each  generated  plot. 

21.  GP3  generates  the  table  of  user  defined  temperature  sets  and  the  tables  of  static  heat 
flux  input  data. 

23.  TA1  generates  element  tables  for  use  in  matrix  formulation,  load  generation,  and  element 
data  recovery. 

26.  Go  to  DMAP  34  if  no  structural  or  boundary  elements  exist. 

27.  SMA1  generates  the  conductivity  matrix,  [Kgg],  and  the  grid  point  singularity  table. 

30.  SMA2  generates  the  heat  capacity  matrix,  . 

35.  RMG  generates  the  radiation  matrix,  [R  ],  and  adds  the  estimated  linear  component  of 
radiation  to  the  conductivity  matrix.  "The  element-radiation  flux  matrix,  [Q  D , is 
also  generated  for  use  in  data  recovery.  9 

37.  Equivalence  the  linear  heat  transfer  matrix,  [K  ],  to  the  conductivity  matrix  if  no 
radiation  exists.  99 

40.  GP4  generates  flags  defining  members  of  various  displacement  sets  (USET)  and  forms  the 
multi -point  constraint  equations,  [Rg]  (ug}  = 0. 


45.  Go  to  DMAP  49  if  no  simple  elements  exist. 

46.  GPSP  determines  if  possible  matrix  singularities  remain.  These  may  be  extraneous  in  a 
radiation  problem,  since  some  points  may  transfer  heat  through  radiation  only. 

47.  0FP  prints  the  singularity  messages. 

50.  Go  to  DMAP  55  if  no  multi-point  constraints  exist. 

51.  MCE1  partitions  the  multi-point  constraint  equation  matrix,  [Rg]  = CRm; Rn3 » and  solves 
for  the  multi -point  constraint  transformation  matrix, 

iv  ■ - V • 
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53.  MCE2  partitions  conductivity  and  radiation  matrices 


iV  = 


*Sin  Knm 

|w!Km» 


■ 


^nn  ' Rnm 

R ^ R 

inn  | mm 


- 

- 

B 

B 

nn 

nm 

B i 

i B 

mn  | 

mm 

and  performs  matrix  reductions 

^-Knn^  " ^nn^  + ^Gm^  + ^n^  ^-Gm^  + ^Gm^  ^^nm^  ^Gm^’ 

The  same  equation  is  applied  to  R and  B . 

rr  nn  nn 

56.  Equivalence  [Kff]  to  [Knp] , [Bff]  to  [Bnn] , and  [Rff]  to  [Rpn]  if  no  single  point 
constraints  exist. 

58.  Go  to  DMAP  61  if  no  single  point  constraints  exist. 

59.  SCE1  partitions  the  matrices  as  follows: 


V = 


Kff  1 Kfs 
Ksf  1"  KSS 


Rnn  and  Bnn  are  partitioned  in  the  same  manner,  except  only  the  ff  partitions  are  saved. 

62.  Equivalence  [K  ] to  [Kff],  [R  ] to  [Rff],  and  [B  ] to  [Bff]  if  no  omitted  coordinates 
are  requested.  a 

64.  Go  to  DMAP  74  if  no  omitted  coordinates  are  requested. 

65.  SMP1  partitions  the  conductivity  matrix 


[Kff]  = 


- 

K 

1 K 

aa 

ao 

K 

K 

oa  | 

00 
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solves  for  the  transformation  matrix  [G  ]: 

0 


[K00]  [Gq]  = - [KJ  , 

and  solves  for  the  reduced  conductivity  matrix  [K  ]: 

aa 


67.  Go  to  DMAP  70  if  no  radiation  matrix  exists. 


68.  SMP2  partitions  constrained  radiation  matrix 


[Rff]  = Rfla  Rao 


and  performs  matrix  reduction 


71.  Go  to  DMAP  74  if  no  heat  capacity  matrix,  [B^],  exists. 

72.  SMP2  calculates  a reduced  heat  capacity  matrix,  [BaaL  with  the  same  equation  as  Step  68. 

75.  DPD  generates  the  table  defining  the  displacement  sets  each  degree  of  freedom  belongs  to 
(USETD),  including  extra  points.  It  prepares  the  Transfer  Function  Pool,  the  Dynamics 
Load  Table,  the  Nonlinear  Function  Table,  and  the  Transient  Response  List. 

77.  Go  to  DMAP  135  and  exit  if  no  time  step  data  was  specified. 

78.  Equivalence  [G^]  to  [Gq]  and  [G^]  to  [Gm]  if  no  extra  points  were  defined. 

81.  MTRXIN  selects  the  direct  input  matrices  [K*  ] and  [B*  ]. 

DD  PP 

85.  Equivalence  [K^]  to  [Kfla]  if  no  direct  input  stiffness  matrices  and  no  extra  points; 

[B^]  t°  [Bpp]  and  [K^]  to  [Kpp]  If  only  extra  points  are  used;  and  [R^]  to  [Raa]  if 
no  extra  points  are  used. 

87.  Go  to  DMAP  89  if  no  structure  was  defined. 

88.  GKAD  expands  the  matrices  to  include  extra  points  and  assembles  conductivity,  capacitance, 
and  radiation  matrices  for  use  in  Direct  Transient  Response. 


0 | 0 


3.15-9  (4/1/73) 


RIGID  FORMATS 


= CKddJ  + ^ * 

[Bdd]  = [B*d]  + [Bdd]  . 


(Nonzero  values  of  the  parameters  W4,  G,  and  W3  are  not  recommended  for  use  in  heat 
transfer  analysis. ) 


90.  Equivalence  [KHr|]  to  [Kdd]  and  [BHH ] to  [B^H]  if  no  matrices  were  generated  from  the 


structural 


elefifi^ 


nts. 


dd 


dd J 


92.  TRLG  generates  matrices  of  heat  flux  loads  versus  time.  (Pn),  {P^K  and  {P§}  an 
generated  with  one  column  per  output  time  step.  {Pt}  is  generated  with  one  column 
per  solution  time  step,  and  the  Transient  Output  List  is  a list  of  output  time  steps. 

94.  Equivalence  {P^}  to  {P°}  if  the  d and  p sets  are  the  same. 

95.  Equivalence  {P^}  to  {P^j}  if  the  output  times  are  the  same  as  the  solution  times. 

97.  TRHT  integrates  the  equation  of  motion: 


[Bdd]  {u}  + [Kdd]  {u}  = { Pd)  + (Nd}, 

where  (u)  is  a vector  of  temperatures  at  any  time, 

{ u)  is  the  time  derivative  of  (u)  ("velocity"), 

{Pd>  is  the  applied  heat  flux  at  any  time  step,  and 
(Nd>  is  the  total  nonlinear  heat  flux  from  radiation  and/or  N0LIN  data, 
extrapolated  from  the  previous  solution  vector. 

The  output  consists  of  the  [ud]  matrix  containing  temperature  vectors  and  temperature 
"velocity"  vectors  for  the  output  time  steps. 

99.  VDR  processes  the  user  solution  set  output  requests. 

102.  Go  to  DMAP  110  if  no  solution  set  output  is  desired. 

103.  SDR3  transforms  the  requested  temperature  and  nonlinear  load  values  into  output  S0RT2 
format. 


104.  0FP  formats  the  temperature,  temperature  velocity,  and  heat  flux  nonlinear  loads  for 
printout. 

112.  Go  to  DMAP  133  and  exit  if  no  further  output  is  desired. 

113.  Equivalence  [ud]  to  [up]  if  no  structure  points  were  input. 

114.  Go  to  DMAP  116  if  no  structure  points  were  input. 
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115.  SDR1  recovers  the  dependent  temperatures : 


o 


The  module  also  recovers  the  heat  flux  into  the  points  having  single-point  constraints. 


118.  PLTTRAN  coverts  the  grid  point  tables  to  standard  plot  form  when  grid  points  with  one 
degree  of  freedom  are  used. 

120.  SDR2  calculates  requested  heat  flux  transfer  in  the  elements  and  transforms  temperatures , 
velocities,  and  heat  flux  loads  into  output  form. 

121.  SDR3  prepares  requested  output  in  S0RT2  order. 

123.  0FP  formats  requested  output  and  places  it  on  the  system  output  file. 

126.  PL0T  generates  plots  of  the  temperature  profile  on  the  structure  for  specified  times. 

128.  PRTMSG  prints  plotter  data  and  engineering  data  for  structure  plots. 

130.  XYTRAN  prepares  tables  of  requested  grid  point  or  element  output  quantities  for  XYPL0T. 

132.  XYPL0T  prepares  requested  plots  of  temperatures,  velocities,  element  flux,  or  applied 
heat  loads  versus  time. 


136.  TRANSIENT  HEAT  TRANSFER  ANALYSIS  ERR0R  MESSAGE  N0.  1 - TRANSIENT  RESP0NSE  LIST  REQUIRED 
F0R  TRANSIENT  RESP0NSE  CALCULATI0NS. 


{q$}  = - {Ps>  + [KfJ]  {uf}. 
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3.15.3  Restart  Tables 

for  Transient  Heat  Transfer  Analysis 

3.15.3.1  Bit 

Positions 

for  Card  Name  Restart  Table 

Card  Name 

Bit  Pos. 

Card  Name 

Bit  Pos. 

Card  Name 

Bi  t 

AUUM1 

1 

PBAR 

3 

PLOTS 

18 

ADUM2 

I 

PDUMl 

3 

POUTS 

19 

ADUM3 

1 

PDUM2 

3 

XYOUTS 

20 

ADUM4 

I 

PDUMJ 

3 

AOUTS 

21 

ADUM5 

1 

PDUMA 

3 

LOOPS 

22 

ADUM6 

1 

PUUM5 

3 

LOOPiS 

23 

AOUM7 

1 

PDUMo 

3 

NULUOPS 

25 

ADUM8 

1 

PDUM7 

3 

RADM 1 X 

55 

ADUM9 

1 

PDUM8 

3 

KAULST 

55 

CO AM PI 

L 

PDUM9 

3 

SIGMA 

55 

CDAMP2 

1 

PHbUY 

3 

TREF 

55 

C0AMP3 

I 

PUOMEM 

3 

0BDY1 

56 

CDAMP4 

l 

PQDMEM1 

3 

UBDY2 

56 

CELAS1 

1 

PUDMEM2 

3 

UVECT 

56 

CELAS2 

l 

PQDMEM3 

3 

WHBDY 

56 

CELAS3 

l 

PUUAD1 

3 

OVQL 

56 

CELAS4 

1 

PgUA02 

3 

LUAD 

56 

CORD 1C 

1 

PROD 

3 

SLOAD 

56 

CORD 1 R 

1 

PTRI A 1 

3 

EPOINT 

57 

CORDIS 

1 

PTRIA2 

3 

SEQEP 

57 

C0RD2C 

1 

PTRMEM 

3 

TF 

57 

CORD2R 

1 

PTJBE 

3 

CVISC 

58 

C0RD2S 

1 

PELAS 

6 

PDAMP 

59 

GROSET 

1 

MAT1 

8 

PVISC 

59 

GRID 

1 

MAT2 

8 

DMIG 

60 

SEUGP 

1 

MAT3 

8 

\i2PP$ 

60 

SPGINT 

1 

MAT4 

8 

K2PPS 

60 

BAROR 

2 

MAT5 

8 

TF  S 

60 

CBAR 

2 

MATH 

8 

DAREA 

61 

CDUM1 

2 

MAT  T2 

8 

DELAY 

61 

CDUM2 

2 

MATT3 

8 

DLOAD 

61 

CDUM3 

2 

MATT  4 

8 

DLOADS 

61 

CDUM4 

2 

MAT  T5 

8 

TABLED1 

61 

CDUM5 

2 

TABLEM1 

8 

T ABLE  02 

61 

CDUM6 

2 

TA6LEM2 

8 

TABLED3 

61 

CDUM7 

2 

TABLEM3 

8 

TABLED4 

61 

CDUM8 

2 

TABLEM4 

8 

TSTEPS 

61 

CDUM9 

2 

TEMPMTS 

8 

TL0AD1 

61 

CHBDY 

2 

TEMPMXI 

8 

TL0AD2 

61 

CHE  XA 1 

2 

MPC 

9 

TSTEP 

61 

CHEXA2 

2 

MPC ADD 

9 

BETA 

62 

CONROD 

2 

MPC$ 

9 

ICS 

62 

CWDMEM 

2 

SPC 

10 

NLFORCE 

62 

CODMEM1 

2 

SPC1 

10 

NOL INI 

62 

CQDMEM2 

2 

SPC ADD 

10 

N0LIN2 

62 

CQDMEM3 

2 

SPCS 

10 

N0LIN3 

62 

CQUAD1 

2 

ASET 

11 

N0LIN4 

62 

CQUAD2 

2 

ASET1 

11 

RADLIN 

62 

CROD 

2 

UMIT 

11 

TIC 

62 

CTETRA 

2 

OMIT1 

11 

CTRAPRG 

2 

TEMP 

13 

CTRIA1 

2 

TEMPO 

13 

CTRI A2 

2 

TEMPP1 

13 

CTRI ARG 

2 

TEMPP2 

13 

CTRMEM 

2 

TEMPP3 

13 

CTUBE 

2 

TEMPRB 

13 

C W EDGE 

2 

PLUTEL 

16 
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.15.3.2  Bit  Positions  for  File  Name  Restart  Table 


File  Name 

Bit  Pos. 

File  Name 

Bit  P 

HBGPDT 

94 

HUP  V 

114 

HCSTM 

94 

HJEF1 

115 

HEQEXIN 

94 

HOESi 

115 

HGPOT 

94 

HUPP  1 

115 

HGPL 

94 

HOOP  1 

115 

HSIL 

94 

HUUPV1 

115 

HECT 

95 

HPUGV 

115 

HGPTT 

96 

HQEF2 

1 16 

hECPr 

97 

HUES2 

116 

HEST 

97 

HOP  P2 

116 

HoEI 

97 

H0UP2 

116 

HGPCT 

97 

H0UPV2 

116 

HGPST 

98 

HELSETS 

120 

HKGGX 

98 

HGPSET  S 

120 

HBGG 

99 

HPLTPAK 

120 

HKGG 

100 

HPLTSETX 

120 

HRGG 

100 

HRAA 

121 

HOGE 

100 

HBAA 

122 

HRG  101 

HUSET  101 

HOGPST  102 

HGM  103 

HtJNIM  104 

HKNiN  104 

HRNi\l  104 

HBFF  105 

HKFF  105 

HKFS  105 

HGO  106 

HKAA  106 

HOLT  1C  7 

HEQOYN  107 

HGPLO  107 

HNLFT  1C  7 

HSILO  1C7 

HTFPGCL  1C  7 

HTRL  107 

hUSETD  107 

HCASEXX  108 

H82PP  109 

HK.2PP  109 

HB200  110 

hboo  no 

HGMD  110 

hgoo  no 

HK2D0  110 

HKOD  no 

HPOT  111 

HPNLO  111 

HPPT  111 

HPST  111 

HUDVT  111 

H0UDV1  112 

H0PNL1  112 

H0U0V2  113 

H0PNL2  113 

HOP  114 
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3.15.3.3  Card  Name  Restart  Table 


DMAP 


Inst. 

1 

10 

BEGIN 

123 

6 

asc 

123 

FILE 

23 

6 

890 

123 

GP1 

1 

SAVE 

1 

PURGE 

1 

CHKPNT 

1 

CUND 

1 

GP2 

12 

CHKPNT 
PL  T SET 
SAVE 
PRTMSG 

12 

SET  V AL 

SAVE 

CUND 

PLUT 

SAVE 

PRTMSG 

LABEL 

CHKPNT 

GP3 

1 

3 

CHKPNT 

1 

3 

TA1 » 

123 

6 

3 

SAVE 

123 

6 

3 

CHKPNT 

123 

6 

3 

CUND 

123 

6 

8 

3 

SMA1 

123 

6 

8 

3 

SAVE 

123 

6 

8 

3 

CHKPNT 

123 

6 

8 

3 

SMA2 

123 

8 

3 

SAVE 

123 

8 

3 

PURGE 

123 

8 

3 

CHKPNT 

123 

8 

3 

LABEL 

123 

6 

8 

3 

RMG 

123 

6 

8 

3 

SAVE 

123 

6 

8 

3 

EOUIV 

123 

6 

8 

3 

PURGE 

123 

6 

8 

3 

CHKPNT 

123 

6 

8 

3 

GP4 

1 

90 

1 

SAVE 

1 

90 

1 

PURGE 

1 

90 

1 

EQUIV 

123 

6 

89 

CHKPNT 

123 

6 

89 

CJND 

123 

6 

890 

GPSP 

123 

6 

890 

OF  P 

123 

6 

890 

SAVE 

123 

6 

890 

LABEL 

123 

6 

890 

COND 

123 

6 

89 

MCE  1 

1 

9 

CHKPNT 

1 

9 

MCL2 

123 

6 

89 

CHKPNT 

123 

6 

89 

LABEL 

123 

6 

89 

EOUI  V 

123 

6 

890 

CHKPNT 

123 

6 

890 

Bit  Position 
20  30 

6 890123 
6 390123 


6 

6 

8 

8 

8 

8 

8 

8 

3 

8 

8 

8 

8 


40  50  60 


789012 

789012 


8 

8 


6 

6 

89 

89 

89 


89 

89 

89 

89 

5 

5 

5 

5 

5 


5 89 


5 89 
5 89 
5 89 
5 89 
5 89 
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DMAP 

Inst. 

CJND 

SCtl 

CHKPNT 

LABEL 

EJUIV 

CHKPNT 

CJND 

SMP1 

CHKPNT 

CJND 

SMP2 

CHKPNT 

LABEL 

CJND 

SMP2 

CHKPNT 

LABEL 

DPD 

SAVE 

COND 

EOUIV 

PURGE 

CHKPNT 

MTRXIN 

SAVE 

PARAM 

PURGE 

EOUi  V 

CHKPNT 

CJND 

GKAD 

LABEL 

EJUIV 

CHKPNT 

TRLG 

SAVE 

EJUI  V 

EJUIV 

CHKPNT 

TRHT 

CHKPNT 

VDR 

SAVE 

CHKPNT 

CUND 

SDR3 

OFP 

SAVE 

CHKPNT 

XYTRAN 

SAVE 

XYPLOT 

LABEL 

PARAM 

CJND 

EJUI  V 

CUND 


1 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

1 

1 

1 

1 

1 

1 

1 

1 

1 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 


10 


20 


Bit  Position 
30 


40 


50 


60 


SO 


123 

123 

123 

123 


5 89 

5 89 

5 89 

5 89 

1 

5 89 

1 

5 89 

1 

5 89 

1 

5 

1 

5 

1 

5 

1 

5 

1 

5 

1 

5 

1 

89 

1 

89 

1 

89 

1 

5 89 

1 

7 O 

1 

7 

7 

7 

7 

1 

7 O 

7 O 

7 O 

7 O 

1 

7890 

1 

7890 

1 

7890 

1 

7890 

1 

7890 

1 

7890 

1 

7890 

1 

7890 

1 

5 7 

1 

5 7 

1 

5 7 

1 

5 7 

1 

5 7 

1 3 

567890 

1 3 

23 

567890 

3 SO 

1 

567890 

3 SO 

1 

567890 

3 

1 

567890 

3 

1 

567890 

3 

1 

567890 

3 

1 

567890 

3 

1 

567890 

3 

1 

567890 

1 

1 

23 

7890 

1 

23 

7890 

1 

23 

7890 

1 

23 

7890 

12 

1 

1 

1 

1 

1 


1 

1 

1 

1 

l 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 


12 

12 

12 

12 
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DMAP 

Inst. 


Bit  Position 

10  20  30 


SJR1 

LAdEL 

CHKPNT 

PL  T T RAN 

SAVE 

SDR2 

SDR3 

CHKPNT 

UFP 

SAVE 

CUND 

PLUT 


123  6 8901 

123  6 8901 

123  6 8901 


23 

23 

23 


890 

890 

890 

9 

9 

8 

8 


SAVE 

PRTMSG 

LAdEL 

XY  TRAN 

SAVE 

XYPLOT 

LAdEL 

JUMP 

LAdEL 

PRTPARM 

LAdEL 

END 


123 

123 

123 

123 

123 


6 

6 

6 

6 

6 


890123 

890123 

890123 

890L23 

890123 


8 

8 

8 


0 

0 

0 

0 

6 890 
6 890 
6 890 
6 890 
6 890 


123 

123 

123 

123 

123 


40 


50  60 


7890 

7890 

7890 


12 

12 

12 


7890 

7890 

7890 


789012 


7890 


12 

12 

12 


12 
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3.15.3.4 

Rigid 

Format  Change 

Restart  Table 

DMAP 

Bit  Position 

DMAP 

Inst. 

63 

70 

80 

Inst. 

BEo  I N 

34567890  234 

CJNU 

FILE 

34567890  234 

SCbl 

GP1 

CHKPNT 

SAVE 

LAbEL 

PURGE 

EUUIV 

CHKPNT 

CHKPNT 

COND 

CUNO 

GP2 

SMP  I 

CHKPNT 

CHKPNT 

PL  TSE  r 

CUND 

SAVE 

SMP2 

PKTMSG 

CHKPNT 

SET VAL 

LAbEL 

SAVE 

CUND 

Co  NO 

SMP2 

PLOT 

CHKPNT 

SAVE 

LAbEL 

PKTMSG 

UPU 

LAbEL 

SAVE 

CHKPNT 

CUND 

GP3 

EUU  I V 

CHKPNT 

PURGE 

TA1 » 

CHKPNT 

SAVE 

MTRXIN 

CHKPNT 

SAVE 

CUND 

PARAM 

SM  A I 

PUkGE 

SAVE 

EUUIV 

CHKPNT 

CHKPNT 

SMA2 

3 

678 

CUND 

SAVE 

3 

678 

GKAD 

PURGE 

3 

678 

LAbEL 

CHKPNT 

3 

678 

EUUIV 

LAbEL 

CHKPNT 

RMG 

TRLG 

SAVE 

SAVE 

EUUIV 

EUUIV 

PURGE 

EUUIV 

CHKPNT 

CHKPNT 

GP4 

TRHT 

SAVE 

CHKPNT 

PURGE 

VDR 

EUUIV 

SAVE 

CHKPNT 

CHKPNT 

COND 

CUND 

GPSP 

SDR  3 

CFP 

CFP 

SAVE 

SAVE 

LAbEL 

CHKPNT 

CONO 

XY  TRAN 

MCEI 

SAVE 

CHKPNT 

XYPLOT 

MCE  2 

LAbEL 

CHKPNT 

PARAM 

LAbEL 

CJND 

EUUIV 

EUUIV 

CHKPNT 

COND 

Bit  Position 
70 


34567890  234 
34567890  234 
34567890  234 
34567890  234 
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DMAP 

Bit  Position 

Inst. 

63  70  80 

SOR1 

LAbEL 

CHKPNT 

PL  T T KAN 

SAVE 

S0R2 

S0R3 

CHKPNT 

OFP 

SAVE 

CCNO 

PLUT 

SAVE 

PR  T MSG 

LAbEL 

XYTKAN 

SAVE 

XYPLUT 

LAbEL 

34567890  234 
34567890  234 
34567890  234 

JUMP 

LAbEL 

PRTPARM 

LAbEL 

END 

34567890  234 
34567890  234 
34567890  234 
34567890  234 
34567890  234 
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3.15.3.5 

File  Name  Restart  Table 

DMAP 

Inst. 

Bit  Position 

94  100  110  12 0 

BEo  I N 

FILE 

GPl 

SAVE 

PUKGE 

CHKPNT 

CJND 

4 

GP2 

CHKPNT 

PLTSET 

SAVE 

PRTMSG 

SETVAL 

SAVE 

CJND 

PLOT 

SAVE 

PRTMSG 

LABEL 

5 

5 

0 

0 

0 

0 

0 

CHKPNT 

GP3 

CHKPNT 

TA1, 

SAVE 

CHKPNT 

COND 

SrtAl 

SAVE 

CHKPNT 

SMA2 

SAVE 

PUKGE 

CHKPNT 

LABEL 

RMG 

SAVE 

EJUI  V 

PURGE 

CHKPNT 

GP4 

SAVE 

PURGE 

EUUI  V 

CHKPNT 

CJND 

GPSP 

OF  P 

SAVE 

0 

6 

6 

7 

7 

7 

8 

8 

8 

8 

9 

9 

9 

9 

89 

0 

0 

0 

0 

0 

I 

1 

I 3 56  01  4 

4 
4 

2 

2 

2 

LABEL 

CCND 

MCE  1 

CHKPNT 

MCE2 

CHKPNT 

LABEL 

EQUIV 

CHKPNT 

2 

34 

3 

3 

4 

4 

34 

5 

5 
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DMAP  Bit  Position 

Inst.  94  100  110  120 


CJNO 

SCcl 

CHkPNT 

LAbEL 

EgUi  V 

CHKPNT 

CJNO 

SrtP  i 

CHKPN  T 

CUND 

SHP2 

chkpn  r 

LAbEL 

CCnl) 

SMP2 

CHKPNT 

LAbEL 

DPI) 

SAVE 

CJNO 

EwUl  V 

PUKbE 

CHKPNT 

MTRX1N 

SAVE 

PAKAM 

PUkoE 

EjU  I V 

CHKPN  r 

CUND 

GKAU 

LAb  EL 

Egui  V 

CHKPNT 

TRLG 

SAVE 

EOUIV 

Egui  V 

CHKPNT 

TKH  T 

CHKPNT 

voa 

SAVE 

CHKPNT 

CJNO 

SOK3 

GFP 

SAVE 

CHKPNT 

XYTRAN 

SAVE 

XYPLUT 

LAbEL 

PARAM 

COND 

Egui  V 

COND 


5 

5 

5 

5 

6 12 

6 12 

6 12 

6 
6 

1 

1 

1 

1 


6 12 
7 
7 


7 

7 


0 


9 

<5 

9 


0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 


2 

2 

2 


3 

3 


3 


4 

4 

4 

4 
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DMAP 

Inst.  94 

Bit  Position 

100 TTo  120 

SDR1 

LABEL 

CHKPNT 

PLTTRAN 

SAVE 

S0R2 

SOR3 

CHKPNT 

GPP 

SAVE 

CGNG 

PLOT 

SAVE 

PRTMSG 

LABEL 

XY  TRAN 

SAVE 

XYPLOT 

4 

4 

4 

5 

5 

5 

6 

6 

LAbEL 

JUMP 

LABEL 

PRTPARM 

LABEL 

END 

4 

3.15-21  (4/1/73) 


RIGID  FORMATS 


3.15.4  Case  Control  Deck  and  Parameters  for  Transient  Heat  Transfer  Analysis 

The  following  items  relate  to  subcase  definition  and  data  selection  for  Transient  Heat 
Transfer  Analysis: 

1.  A single  subcase  must  be  defined  with  a single  constraint  condition. 

2.  DL0AD  and/or  N0NLINEAR  must  be  used  to  define  a single  time-dependent  loading 
condition.  The  static  load  cards  (QVECT,  QV0L,  QHBDY,  QBDY1 , and  QBDY2)  can  be 
used  to  define  a dynamic  load  by  using  these  cards  with,  or  instead  of,  the 
DAREA  cards.  The  set  identification  number  on  the  static  load  cards  (field  2) 
is  used  in  the  same  manner  as  the  set  identification  number  on  the  DAREA  cards 
(field  2). 

3.  TSTEP  must  be  used  to  select  the  time-step  intervals  to  be  used  for  integration 
and  output. 

4.  If  nonzero  initial  conditions  are  desired,  IC  must  be  used  to  select  a TEMP  set 
in  the  Bulk  Data  Deck. 

5.  An  estimated  temperature  distribution  vector  must  be  defined  on  TEMP  cards  and 
selected  with  a TEMP  MATERIAL  request  if  radiation  effects  are  included. 

The  following  printed  output,  sorted  by  print  number  or  element  number  (S0RT2),  is 
available  at  selected  multiples  of  the  integration  time  step: 

1.  Temperatures  (THERMAL  or  SDISPLACEMENT)  and  derivatives  of  temperatures  (VEL0CITY  or 
SVEL0CITY)  for  a list  of  PHYSICAL  points  (grid  points  and  extra  scalar  points  introduced 
for  dynamic  analysis)  or  S0LUTI0N  points  (points  used  in  formation  of  dynamic  equation). 

2.  Nonzero  components  of  the  applied  load  vector  (0L0AD)  and  constrained  heat  flow 
(SPCF0RCE)  for  a list  of  PHYSICAL  points. 

3.  Nonlinear  load  vector  for  a list  of  S0LUTI0N  points. 

4.  Flux  density  (ELF0RCE)  in  selected  elements  (ALL  not  allowed). 
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The  following  plotter  output  is  available  for  Transient  Heat  Transfer  Analysis: 

1.  Undeformed  plot  of  the  structural  model. 

2.  Temperature  profiles  for  selected  time  intervals. 

3.  X - Y plot  of  temperature  or  derivative  of  temperature  for  a PHYSICAL  point  or 
S0LUTI0N  point. 

4.  X - Y plot  of  the  applied  load  vector,  nonlinear  load  vector,  or  constrained 
heat  flow. 

5.  X - Y plot  of  flux  density  for  an  element. 

The  data  used  for  preparing  the  X - Y plots  may  be  punched  or  printed  in  tabular 
form  (see  Section  4.2).  Also,  a printed  summary  is  prepared  for  each  X - Y plot  which 
includes  the  maximum  and  minimum  values  of  the  plotted  function. 

The  following  parameters  are  used  in  Transient  Heat  Transfer  Analysis: 

1.  TABS  - optional  - the  real  value  of  this  parameter  is  the  absolute  reference 
temperature. 

2.  SIGMA  - optional  - the  real  value  of  this  parameter  is  the  Stefan-Bol tzmann 
constant. 

3.  BETA  - optional  - the  real  value  of  this  parameter  is  used  as  a factor  in  the 
integration  algorithm. 

4.  RADLIN  - optional  - a positive  integer  value  of  this  parameter  causes  some  of 
the  radiation  effects  to  be  linearized. 
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4.1  PLOTTING 

NASTRAN  provides  the  capability  for  generating  on  any  of  several  different  plotters  the 
following  kinds  of  plots: 

1.  Undeformed  geometric  projections  of  the  structural  model. 

2.  Static  deformations  of  the  structural  model  by  either  displaying  the  deformed  shape  (alone 
or  superimposed  on  the  undeformed  shape),  or  displaying  the  displacement  vectors  at  the 
grid  points  (superimposed  on  either  the  deformed  or  undeformed  shape). 

3.  Modal  deformations  (sometimes  called  mode  shapes  or  eigenvectors)  resulting  from  real 
eigenvalue  analysis  by  the  same  options  stated  in  2 above. 

4.  Transient  deformations  of  the  structural  model  by  displaying  either  vectors  or  the 
deformed  shape  for  specified  times. 

5.  X-Y  graphs  of  transient  response  or  frequency  response. 

6.  Topological  displays  of  matrices. 

Structure  plots  (items  1-4)  are  discussed  in  Section  4.2  while  X-Y  plots  (item  5)  are  discussed 
in  Section  4.3.  Matrix  plots  are  generated  by  Utility  Module  SEEMAT  described  in  Section  5 and  must 
be  accomplished  by  altering  a Rigid  Format  or  using  a DMAP  sequence.  Requests  for  structure  plots 
or  X-Y  plots  are  accomplished  in  the  Case  Control  Deck  by  submitting  a structure  plot  request  packet 
or  an  X-Y  output  request  packet.  The  discussion  of  these  packets  constitutes  most  of  the  remainder 
of  this  chapter.  The  optional  PL0TID  card  is  considered  to  be  part  of  the  plot  packets  (although  it 
must  preceed  any  0UTPUT(PL0T) , 0UTPUT( XY0UT) , or  0UTPUT(XYPL0T)  cards,  see  page  2.3-38). 

In  order  to  actually  create  plots,  a plotter  and  model  name  must  be  specified  by  the  user. 

The  method  used  to  specify  this  information  may  vary  according  to  the  plot  request  made,  but  the 
actual  names  used  do  not  vary.  In  addition,  a physical  plot  tape  must  be  set  up  by  the  user.  The 
control  cards  needed  to  set  up  a plot  tape  are  generally  installation  dependent  and  are  described 
in  Section  5 of  the  Programmer's  Manual.  There  are  two  plot  tapes  (PLT1  and  PLT2).  It  is  only 
necessary  to  set  up  the  plot  tape  used  by  the  specified  plotter.  The  number  of  plots  for  PLT1  on 
IBM  360  computers  is  limited  (see  Section  5.3.5  of  the  Programmer's  Manual). 

The  following  table  is  a list  of  permissible  plotter  and  model  names,  together  with  the 
corresponding  plot  tapes  which  must  be  set  up  by  the  user.  The  underlined  items  are  the  default 
models  for  each  plotter.  A model  name  is  generally  specified  as  two  items,  each  having  a default 
value.  The  default  value  of  the  second  item  is  in  some  cases  dependent  upon  the  value  specified 
for  the  first  item.  If  no  plotter  is  specified  by  the  user,  the  requested  plots  will  be  created 
for  the  Stromberg  Carlson  (SC)  model  4020  microfilm  plotter. 
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Plotter  Name 

Plot  Tape 

Plotter  Model 

BL 

PLT1 

CALC0MP 

PLT2 

( 205  ) 
(765)  3 210  I 

1763  J ’ ) 105  ( 

( no ; 

( 205  \ 

\m  1 

( 565 1 7 105  1 

l 5633  * 1 110  ( 
I 305  \ 

{ 310 ; 

DD 

PLT2 

80,  B 

EAI 

PLTl 

3500  ,{g} 

NASTPLT 

PLT2 

ftl-m 

SC 

PLT2 

4020 

The  plotter  name,  BL,  is  used  for  Benson  Lehner  plotters.  The  default  model  is  an  STE,  30. 
The  first  model  item  may  be  either  STE  or  LTE,  where  STE  is  a short  line  electroplotter  and  LTE 
is  a long  line  electroplotter.  The  second  model  item  may  only  equal  30,  which  is  the  size  of  the 
plotter  table  in  inches.  Both  the  STE  and  LTE  plotters  are  table  plotters. 

The  plotter  name,  CALC0MP,  is  used  for  California  Computer  plotters.  The  default  model  is  a 
765,  205.  The  first  model  item  is  the  plotter  model  number  as  used  in  California  Computer  hard- 
ware descriptions.  The  700  series  plotters  are  those  having  the  ZIP  mode  and  24  incremental 
directions.  The  500  series  plotters  are  those  having  only  8 incremental  directions.  The  600 
series  may  have  either  24  or  8 incremental  directions.  If  the  user  has  access  to  only  a 663  or 
665  plotter,  it  should  be  specified  as  a 563  or  565  if  it  has  only  8 incremental  directions,  and 
as  a 763  or  765  if  it  has  24  incremental  directions.  The  563  and  763  are  both  30-inch  drum 
plotters,  while  the  565  and  765  are  both  12-inch  drum  plotters. 
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The  second  model  item  indicates  the  type  of  tape  transport  used  with  the  CALC0MP  plotter  and 
the  increment  size  of  the  plotter.  There  are  two  possible  increment  sizes,  .010  and  .005  inches. 
The  last  two  digits  of  this  second  model  item  represent  these  two  possible  increment  sizes,  i.e., 
10  = .010  and  05  = .005.  The  first  digit  of  the  second  model  item  represents  the  type  of  tape 
transport  attached  to  the  plotter.  There  are  three  types  of  tape  transports  available.  The 
primary  differences  among  these  transports  are  the  number  of  characters  needed  to  cause  one 
incremental  movement  on  the  plotter.  Some  transports  (e.g.  the  470,  570  and  750  models)  require 
three  characters.  These  transports  can  only  be  attached  to  the  500  series  plotters.  Other 
transports  (e.g.  the  760  and  770)  require  two  characters  for  each  incremental  movement.  Still 
other  transports  (e.g.  the  780)  require  only  one  character  for  each  incremental  movement.  The 
first  digit  of  the  second  model  item  is  the  number  of  characters  required  by  the  tape  transport 
for  each  incremental  movement.  An  example  of  a legitimate  CALC0MP  model  name  is  (763,105).  This 
represents  a 763,  30-inch  drum  plotter  with  an  increment  size  of  .005  inches,  driven  by  a tape 
transport  requiring  only  one  character  for  each  incremental  movement  (e.g.  a 780  tape  transport). 

The  plotter  name,  DD,  is  used  for  Data  Display  plotters.  The  only  permissible  model  is  the 
(80, B)  microfilm  plotter. 

The  plotter  name,  EAI , is  used  for  Electronic  Associates  Inc.  plotters.  The  first  model 
item  is  the  model  number  as  described  in  EAI  hardware  descriptions.  The  only  permissible  model  is 
an  EAI  3500.  This  is  a table  plotter  having  either  a 30-inch  or  45-inch  plotting  surface.  The 
second  model  item  is  the  size  of  the  plotting  surface.  The  default  size  is  a 30-inch  surface, 
i.e.,  3500,  30. 

The  plotter  name,  NASTPLT,  is  used  for  the  NASTRAN  General  Purpose  plotter  package.  This 
plotter  package  is  used  if  the  desired  plotter  is  not  available  in  the  NASTRAN  plotting  software. 
However,  if  this  package  is  specified,  a separate  program  must  be  written  to  interpret  the  result- 
ing plot  tape  and  create  the  corresponding  plots  on  the  actual  plotter  desired.  The  default  model 
is  M,  0.  The  first  model  item  may  either  be  M,  T,  or  D.  This  indicates  the  actual  plotter  is  a 
microfilm,  table  or  drum  plotter,  respectively.  The  second  model  item  indicates  whether  or  not 
the  actual  plotter  has  any  typing  capability:  0 = typing  possible,  1 = no  typing  possible.  If  no 
typing  capability  exists,  all  printed  characters  will  be  drawn.  The  default  plotter  type  is  a 
microfilm  plotter  with  typing  capability.  An  example  of  an  acceptable  model  is  (T,l).  This 
represents  a table  plotter  having  no  typing  capability.  A more  detailed  description  of  the 
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implications  of  the  NASTRAN  General  Purpose  plotter  package  is  given  in  Section  6 of  the 
Programmer's  Manual. 

The  plotter  name,  SC,  is  used  for  Stromberg  Carlson  plotters.  The  only  permissible  model 
is  the  4020  microfilm  plotter.  If  the  only  available  plotter  model  is  a 4060,  the  user  should 
determine  if  it  has  a 4020  compatibility  package,  as  is  usually  the  case,  so  as  to  avoid  using 
the  NASTRAN  General  Purpose  plotter. 

The  operation  of  the  Structure  Plotter  is  of  sufficient  theoretical  content  to  warrant 
inclusion  in  the  Theoretical  Manual.  Section  13  of  the  Theoretical  Manual  provides  a discussion 
of  the  basic  theory  and  gives  some  examples  of  plotter  output. 

The  availability  of  NASTRAN  plotting  capability  is  a function  of  the  particular  rigid  format 
as  shown  in  the  following  table.  Note  that  deformed  structure  plots  are  not  available  for  either 
frequency  response  rigid  formats  or  complex  eigenvalue  analysis  rigid  formats.  Complex  numbers 
are  the  source  of  this  restriction. 
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Plotter  Availability  for  the  NASTRAN  Rigid  Formats 


Rigid 

Format 

Structure 

Plotter 

Curve 

Plotter 

Matrix 

Topology 

Plotter 

Unde  formed 

Deformed 

1 

X 

X 

* 

2 

X 

X 

* 

3 

X 

X 

★ 

4 

X 

X 

* 

5 

X 

X 

* 

6 

X 

X 

* 

7 

X 

* 

8 

X 

X 

* 

9 

X 

X 

X 

* 

10 

X 

* 

11 

X 

X 

* 

12 

X 

X 

X 

* 

The  matrix  topology  plotter  is  not  automatically  available  in  any  rigid  format.  Utility 
module  SEEMAT  must  be  altered  into  the  Rigid  Format  DMAP  sequence  in  order  to  use  this 
feature  (see  Section  5.2). 
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4.2  STRUCTURE  PLOTTING 

In  order  to  assist  NASTRAN  users  both  in  the  preparation  of  the  analytical  model  and  in  the 
interpretation  of  output,  the  structure  plotter  provides  the  following  capabilities  for  undeformed 
structures: 

1.  Place  a symbol  at  the  grid  point  locations,  (optional) 

2.  Identify  grid  points  by  placing  the  grid  point  identification  number  to  the  right  of  the 
grid  point  locations,  (optional) 

3.  Identify  elements  by  placing  the  element  identification  number  and  element  symbol  at  the 
center  of  each  element,  (optional) 

4.  Connect  the  grid  points  in  a predetermined  manner  using  the  structural  elements  or 
PL0TEL  elements. 

The  following  capabilities  are  provided  for  deformed  structures: 

1.  Place  a symbol  at  the  deflected  grid  point  location,  (optional) 

2.  Identify  the  deflected  grid  points  by  placing  the  arid  point  identification  number  to 
the  right  of  the  deflected  grid  point  locations,  (optional) 

3.  Connect  the  deflected  grid  points  in  a predetermined  manner  using  the  structural  ele- 
ments or  PL0TEL  elements. 

4.  Draw  lines  originating  at  the  undeflected  or  deflected  grid  point  location,  drawn  to 
user-specified  scale,  representing  the  X,  Y,  Z components  or  resultant  summations  of  the 
grid  point  deflections. 

The  above  plots  are  available  in  either  orthographic,  perspective,  or  stereoscopic  projections  on 
several  plotters.  Stereoscopic  plots  are  normally  made  only  on  microfilm  plotters  since  a stereo- 
scopic viewer  or  projector  must  be  used  to  obtain  the  stereoscopic  effect.  A request  for  structure 
plotting  is  made  in  the  Case  Control  Deck  by  means  of  a plot  request  packet  which  includes  all 
cards  from  an  0UTPUT(PL0T)  card  to  either  a BEGIN  BULK  or  0UTPUT( XY0UT)  [or  0UTPUT(XYPL0T)]  card. 

It  should  be  noted  that  only  elements  can  be  plotted.  Grid  points  that  are  not  associated  with 
elements  cannot  be  plotted.  Grid  points  may  be  connected  with  PL0TEL  elements  for  plotting 
purposes . 

The  data  card  format  is  free-field,  subject  to  rules  in  paragraphs  below.  The  cards  are 
basically  sequence  dependent  even  though  some  interchanging  in  sequence  of  defining  parameters  is 
permissible.  The  elements  and  grid  points  to  be  plotted  may  be  defined  anywhere  in  the  submittal, 
but  the  parameters  describing  the  characteristics  of  the  plot  are  evaluated  on  the  current  basis 
every  time  a PL0T  or  FIND  card  (see  Section  4. 2. 2. 2)  is  encountered.  In  order  to  minimize  mistakes, 
it  is  suggested  that  a strict  sequence  dependency  be  assumed. 
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4.2.1  General  Rules 

4. 2. 1.1  Rules  for  Free-Field  Card  Specification 

1.  Only  columns  1 thru  72  are  available.  Any  information  specified  in  columns  73  thru  80 
will  be  ignored. 

2.  If  the  last  character  on  a card  is  a comma  (not  necessarily  in  column  72),  the  next  card 
is  a continuation  of  this  physical  card.  Any  number  of  continuation  cards  may  be 
specified,  and  together  they  form  a logical  card. 

3.  The  mnemonics  or  values  can  be  placed  anywhere  on  the  card,  but  must  be  separated  by 
del imi ters . 

4.  The  following  delimiters  are  used: 

a.  blank 

b.  , comma 

c.  ( left  parenthesis 

d.  ) right  parenthesis 

e.  = equal  sign 

All  of  these  delimiters  can  be  used  as  needed  to  aid  the  legibility  of  the  data. 

4. 2. 1.2  Plot  Request  Packet  Card  Format 

In  the  plot  request  packet  card  descriptions  presented  in  Section  4.2.2,  the  following  nota- 
tion will  be  used  to  describe  the  card  format: 

1.  Upper-case  letters  must  be  punched  exactly  as  shown. 

2.  Lower-case  letters  indicate  that  a substitution  must  be  made. 

3.  Braces  { } indicate  that  a choice  of  the  contents  is  mandatory. 

4.  Brackets  [ ] contain  an  option  that  may  be  omitted  or  included  by  the  user. 

5.  Underlined  options  or  values  are  those  for  which  a default  option  or  an  initialized  (or 

computed)  value  was  programmed. 

6.  A physical  card  consists  of  information  punched  in  columns  1 through  72  of  a card. 

7.  A logical  card  may  consist  of  more  than  one  physical  card  through  the  use  of  conti nua- 
ti on  cards. 

8.  Numerical  values  may  always  be  either  integer  or  real  numbers,  even  though  a specific 
type  is  at  times  suggested  in  order  to  conform  to  the  input  in  other  sections  of  the 
program. 

4.2.1 .3  Plot  Titles 


Up  to  four  lines  of  title  information  will  be  printed  in  the  lower  left-hand  corner  of  each 
plot.  The  text  for  the  top  three  lines  is  taken  from  the  TITLE,  SUBTITLE,  and  LABEL  cards  in  the 
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Case  Control  Deck.  (See  Sections  2.3.2  and  2.3.4  for  a description  of  the  TITLE,  SUBTITLE,  and 
LABEL  cards.)  The  text  for  the  bottom  line  may  be  of  three  forms  depending  on  the  type  plot 
requested.  One  form  contains  the  word  UNDEF0RMED  SHAPE.  Another  form  contains  the  words  STATIC 
DEF0RMATI0N  with  subcase  and  load  set  identification.  The  third  form  contains  the  words  M0DAL 
DEF0RMATI0N  with  subcase  and  mode  identification  and  the  value  of  the  correspondi ng  eigenvalue. 

The  sequence  number  for  each  plot  is  printed  in  the  upper  corners  of  each  frame.  The  sequence 
number  is  determined  by  the  relative  position  of  each  PL0T  execution  card  in  the  plot  package. 

4.2.2  Plot  Request  Packet  Card  Descriptions 

The  general  form  for  each  card  of  the  plot  request  packet  is  shown  enclosed  in  a rectangular 
box.  Description  of  the  card  contents  then  follows  for  each  card. 
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4.2.2. 1 SET  Definition  Cards 


These  cards  specify  sets  of  elements,  corresponding  to  portions  of  the  structure,  which  may 
be  referenced  by  PL0T  and  FIND  cards.  The  SET  card  is  required. 

Each  set  of  elements  defines  by  implication  a set  of  grid  points  connected  by  those  elements. 
The  set  may  be  modified  for  plotting  deformation  data  by  deleting  some  of  its  grid  points.  The 
elements  are  used  for  creating  the  plot  itself  and  element  labeling  while  the  grid  points  are 
used  for  labeling,  symbol  printing,  and  drawing  deformation  vectors. 


SET  i [INCLUDE]  [ELEMENTS]  jy  J’2»  J3  THRU  J4>  j'5 , etc. 


"include" 

r 

EXCLUDE 

EXCEPT  _ 

- 

ELEMENTS 
GRID  POINTS 


] 


kr  k2,  k3  THRU  k4. 


k5> 


etc. 


i = set  identification  number  (positive  integer,  unique  for  each  set) 

j = element  identification  numbers  or  element  types 

k = element  identification  numbers  or  grid  point  identification  numbers 
or  element  types 

Permissible  element  types  are: 

R0D,  C0NR0D,  BAR,  TUBE,  VISC,  TRIA1 , TRIA2,  TRBSC,  TRPLT,  TRMEM, 

QUAD1 , QUAD2 , QDPLT,  QDMEM,  QDMEM1 , QDMEM2 , SHEAR,  TWIST,  PL0TEL 

ALL  may  be  used  to  select  all  permissible  element  types. 

INCLUDE  may  be  used  at  any  time  for  element  information.  When  used  with  grid  points,  INCLUDE 
can  be  used  only  to  restore  previously  EXCLUDEd  grid  points.  It  cannot  be  used  to  include  grid 
points  in  the  original  set  of  grid  points. 

EXCLUDE  can  be  used  to  delete  elements  or  element  types.  All  grid  points  that  are  associated 
with  deleted  elements  are  also  deleted.  EXCLUDE  can  be  used  to  delete  deformation  vectors  from 
grid  points  enumerated  after  an  EXCLUDE  command. 

EXCEPT  is  a modifier  to  an  INCLUDE  or  an  EXCLUDE  statement. 

THRU  is  used  to  indicate  all  of  the  integers  in  a sequence  of  identification  numbers,  starting 
with  the  integer  preceding  THRU  and  ending  with  the  integer  following  THRU.  The  integers  in  the 
range  of  the  THRU  statement  need  not  be  consecutive,  e.g.,  the  sequence  2,  4,  7,  9 may  be  specified 
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as  2 THRU  9..  THRU  is  not  applicable  if  element  types  are  specified. 

Each  SET  must  be  a logical  card.  Redefinition  of  sets  previously  defined  is  not  permitted; 
however,  there  is  no  restriction  on  the  number  of  sets.  The  sets  of  identification  numbers  can 
be  assembled  by  use  of  the  word  ALL,  or  by  individually  listing  the  integers  in  any  order  such  as 
1065,  32,  46,  47,  7020,  or  by  listing  sequences  using  THRU,  EXCLUDE,  and  EXCEPT  such  as  100  THRU 
1000  EXCEPT  182  EXCLUDE  877  THRU  911.  Examples  of  SET  cards: 

Examples  of  SET  cards: 

1.  SET  1 INCLUDE  1,  5,  10  THRU  15  EXCEPT  12 

(Set  will  consist  of  elements  1,  5,  10,  11,  13,  14  and  15) 

2.  SET  25  = R0D,  C0NR0D,  EXCEPT  21 

(Set  will  consist  of  all  R0D  and  C0NR0D  elements  except  element  21) 

3.  SET  10  SHEAR  EXCLUDE  GRID  P0INTS  20,  30  THRU  60,  EXCEPT  35, 

36  INCLUDE  ELEMENTS  70  THRU  80. 

(This  set  will  include  all  shear  elements  plus  elements  70  thru  80,  and  the  associated 
grid  point  set  will  contain  all  grid  points  connected  by  these  elements.  Grid  points  20, 
30  thru  34  and  37  thru  60  will  appear  on  all  plots  with  their  symbols  and  labels,  however 
no  deformation  vectors  will  appear  at  these  grid  points  when  VECT0R  is  commanded. 

4.  SET  (15)  = (15  THRU  100)  EXCEPT  (21  THRU  25) 

(This  set  will  include  all  elements  from  15  to  20  and  from  26  to  100). 

5.  SET  2 = ALL  EXCEPT  BAR 

(This  set  will  include  all  elements  except  bars). 

NOTE:  The  equal  signs,  commas,  and  parentheses  above  are  delimiters  and  are  not  required, 

because  blanks  also  serve  as  delimiters. 

4. 2. 2. 2 Cards  Defining  Parameters 

These  cards  specify  how  the  structure  will  be  plotted,  i.e.,  type  of  projection,  view  angles, 
scales,  etc.  All  the  multiple  choice  parameters  are  defaulted  to  a preselected  choice  if  not 
specified.  Each  parameter  requiring  a numerical  value  that  is  not  specified  by  the  user  can  either 
be  established  internally  in  the  program  by  means  of  the  FIND  card  or  can  assume  default  values. 

The  FIND  card  is  used  to  request  that  the  program  select  a SCALE,  0RIGIN,  and/or  VANTAGE  P0INT  to 
allow  the  construction  of  a plot  in  a user-specified  region  of  the  paper  or  film.  The  FIND  card 
is  described  at  the  end  of  this  Section,  following  the  discussion  of  the  associated  parameters. 

The  parameter  cards  are  listed  here  in  a logical  sequence;  however,  they  need  not  be  so 
specified.  Any  order  may  be  used,  but  if  a parameter  is  specified  more  than  once,  the  value  or 
choice  stated  last  will  be  used.  Each  parameter  may  be  either  an  individual  card,  or  any  number 
of  them  may  be  combined  on  one  logical  card. 

All  the  parameters  used  in  the  generation  of  the  various  plots  will  be  printed  out  as  part  of 
the  output,  whether  they  are  directly  specified,  defaulted  or  established  using  the  FIND  card. 
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Initialization  of  parameters  to  default  values  occurs  only  once.  Subsequently,  these  values 
remain  until  altered  by  a direct  input.  The  only  exceptions  are  the  view  angles,  scale  factors, 
vantage  point  parameters,  and  the  origins.  Whenever  the  plotter  or  the  method  of  projection 
is  changed,  the  view  angles  are  reset  to  the  default  values,  unless  they  are  respecified  by  the 
user.  In  addition,  the  scale  factors,  vantage  point  parameters,  and  the  origin  must  be  redefined 
by  the  user. 


PLOTTER  plotter  name,  M0DEL  name 


(800) 
DENSITY  < 556 > 

(200) 


The  plotter  names  and  M0DEL  names  are  listed  in  Section  4.1.  The  tape  density  information  is 
used  only  in  print-out  and  does  not  control  the  density  of  th£  generated  plot  tape.  To  actually 
specify  the  tape  density,  the  user  must  use  the  customary  means  of  communication  established  at  a 
given  installation  between  the  user  and  the  computer  operators.  This  card  is  required  for  plotters 
other  than  the  SC  4020. 


(0RTH0GRAPHIC) 
< PERSPECTIVE  > 

PR0JECTI0N 

(STERE0SC0PIC  ) 

The  default  option  is  orthographic  projection.  See  Section  13  of  the  Theoretical  Manual  for 
a discussion  of  the  various  projections.  This  card  is  optional. 


AXES  r,  s,  t 

/SYMMETRIC  \ 

(ANTISYMMETRIC/ 

VIEW  y,  8,  a 

r,  s,  t = X or  MX,  Y or  MY,  Z or  MZ  (where  "M"  implies  the  negative  axis) 
Y,  8,  a = three  angles  of  rotation  in  degrees  (real  numbers) 


These  two  parameter  cards  define  the  orientation  of  the  object  in  relation  to  the  observer, 
that  is  the  angles  of  view.  Both  of  these  cards  are  optional.  Defining  the  observer's  coordinate 
system  as  R,  S,  T and  the  basic  coordinate  system  of  the  object  as  X,  Y,  Z,  the  angular  relation- 
ship between  the  two  systems  is  defined  by  the  three  angles  y,  8 and  a as  follows: 
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T 


o 


R 


(Always  in  negative  R-di recti  on. 
The  projection  plane  is  always  in, 
or  parallel  to,  the  S-T  plane) 


Direction  of  View 


S 


Using  the  above  convention,  y and  3 represent  the  angles  of  turn  and  tilt.  The  default  values 

are: 


3 = 23.17°  for  orthographic  and  stereoscopic  projections 

0.0°  for  perspective  projection 
a = 0.0°  . 

The  order  in  which  y,  3»  and  a are  specified  is  critically  important  as  illustrated  in  Figure  1, 
at  the  end  of  this  section.  Also,  see  section  13.1.1  of  the  Theoretical  Manual. 

The  AXES  card  can  be  used  to  preposition  the  object  in  90°  increments  in  such  a manner  that 
only  rotations  less  than  90°  are  required  by  the  VIEW  card  to  obtain  the  desired  orientation. 

This  is  accomplished  by  entering  X,  Y,  Z,  MX,  MY  or  MZ  in  the  fields  corresponding  to  R,  S,  T 
axes,  where  MX,  MY  and  MZ  represent  the  negative  X,  Y and  Z axis  directions  respecti vely . The 
default  values  are  X,  Y,  Z. 

An  undeformed  or  deformed  plot  of  the  symmetric  portion  of  an  object  can  be  obtained  by 
reversing  the  sign  of  the  axis  that  is  normal  to  the  plane  of  symmetry.  In  the  case  of  multiple 
planes  of  symmetry,  the  signs  of  all  associated  planes  should  be  reversed.  The  ANTISYMMETRIC 
option  should  be  specified  when  a symmetric  structure  is  loaded  in  an  unsymmetric  manner.  This 
will  cause  the  deformations  to  be  plotted  antisymmetrically  with  respect  to  the  specified  plane  o\ 


y = 34.27° 
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planes.  Since  the  AXES  card  applies  to  all  parts  (SETS)  of  a single  frame,  symmetric  and  anti- 
symmetric combinations  cannot  be  made  with  this  card  (see  the  symmetry  option  on  the  PL0T  execu- 
tion card  in  Section  4. 2. 2. 3). 


MAXIMUM  DEF0RMATI0N  d 

This  card  must  always  be  included  if  a deformed  structure  is  to  be  plotted.  The  value  of  d 
represents  the  length  to  which  the  maximum  displacement  component  is  scaled  in  each  subcase.  The 
maximum  deformation  of  the  structure  must  be  specified  in  units  of  the  structure  (not  inches  of 
paper).  This  data  is  necessary  since  the  actual  deformations  are  usually  too  small  to  be  distin- 
guishable from  the  undeformed  structure  if  they  were  plotted  to  true  scale.  If  FIND  card  param- 
eters are  to  be  based  on  the  deformed  structure,  the  FIND  card  must  be  preceded  by  the  MAXIMUM 
DEF0RMATI0N  card. 


SCALE  a[,  b] 

a = real  number  representing  scale  to  which  the  model  is  drawn 
b = ratio  of  model  size/real  object  size  (stereoscopic  projection  only) 

For  orthographic  or  perspective  projections,  the  scale  "a"  is  the  ratio  of  the  plotted  object 
in  inches  to  the  real  object  in  the  units  of  the  structural  model,  i.e.,  one  inch  of  paper  equals 
one  unit  of  structure.  For  stereoscopic  projection,  the  stereoscopic  effect  is  enhanced  by  first 
reducing  the  real  object  to  a smaller  model  (scale  "b"),  and  then  applying  scale  "a".  The  ratio 
of  plotted/ real  object  is  then  the  product  a x b.  A scale  must  be  defined  in  order  to  make  a plot, 
however,  the  SCALE  card  is  not  recommended  for  general  use.  See  the  FIND  card  described  at  the 
end  of  this  Section  in  order  to  have  the  scale  determined  automatically. 
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0RIGIN  i,  u,  v 

i = origin  identification  number  (any  positive  integer) 
u = horizontal  displacement  of  paper  origin  from  RST  origin 
v = vertical  displacement  of  paper  origin  from  RST  origin 

In  the  transformation  performed  for  any  of  the  three  projections,  the  origins  of  both  the 
object  (XYZ  system)  and  of  the  observer  (RST  system)  are  assumed  to  be  coincident. 

This  card  refers  to  the  paper  origin.  It  represents  the  displacement  of  the  paper  origin 
(lower  left  hand  corner)  from  the  RST  origin.  The  units  are  inches  and  are  not  subject  to  the 
scaling  of  the  plotted  object.  The  0RIGIN  card  is  not  recommended  for  general  use.  See  the  FIND 
card  described  at  the  end  of  this  Section  in  order  to  have  the  origin  located  so  as  to  place  the 

plotted  object  in  the  center  of  the  image  area. 

Ten  (10)  origins  are  permitted  to  be  active  at  one  time.  However,  any  one  can  be  redefined 

at  any  time.  An  eleventh  origin  is  also  provided  if  more  than  10  origins  are  erroneously  defined 
(i.e.,  only  the  last  of  these  surplus  origins  will  be  retained).  CAUTION:  when  a new  projection 
or  plotter  is  called  for,  all  previously  defined  origins  are  deleted. 


VANTAGE  P0INT  r , s . t [,  si 
o o o or 

(perspective  and  stereoscopic  projections  only) 

r = R-coordinate  of  the  observer 
o 

s = S-coordinate  of  the  observer  in  perspective  projection  or 
0 S-coordinate  of  the  left  eye  of  the  observer  in  the  stereoscopic  projection 

t = T-coordinate  of  the  observer 
o 

s = S-coordinate  of  the  riaht  eye  of  the  observer  in  the  stereoscopic  (not  needed  in 
or  perspective  projection) 

This  card  defines  the  location  of  the  observer  with  respect  to  the  structural  model.  A 
vantage  point  is  required  for  either  perspective  or  stereoscopic  projections.  The  VANTAGE  P0INT 
card  is  not  recommended  for  general  use.  See  the  FIND  card  described  at  the  end  of  this  Section. 
A theoretical  description  of  vantage  point  is  contained  in  Section  13  of  the  Theoretical  Manual. 
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PR0JECTI0N  PLANE  SEPARATI0N  dQ 
(perspective  and  stereoscopic  projections  only) 

This  card  specifies  the  R-direction  separation  of  the  observer  and  the  projection  plane. 

The  PR0JECTI0N  PLANE  SEPARATI0N  card  is  not  recommended  for  general  use.  See  the  FIND  card 
described  at  the  end  of  this  Section.  The  card  may  be  ommitted  if  VANTAGE  P0INT  is  included  on 
the  FIND  card.  A theoretical  description  of  projection  plane  separation  is  contained  in  Section  13 
of  the  Theoretical  Manual. 


0CULAR  SEPARATI0N  os 
(stereoscopic  projection  only) 

Ocular  separation  - S-coordinate  separation  of  the  two  vantage  points  in  the  stereoscopic 
projection  is  defaulted  to  2.756  inches  which  is  the  separation  used  in  the  standard  stereoscopic 
cameras  and  viewers  (70mm).  It  is  recommended  that  the  default  value  be  used. 


CAMERA  type  [,  BLANK  FRAMES  n] 

(microfilm  plotters  only) 

This  card  offers  three  options  of  different  cameras  or  combinations: 

type  = FILM  - 35mm  or  16mm  film  (positive  or  negative  images) 
type  = PAPER  - positive  prints 

type  = B0TH  - positive  prints  and  35mm  or  16mm  film 

The  request  for  a 35mm  or  16mm  camera  and  positive  or  negative  images  must  be  communicated 
to  the  plotter  operator  through  normal  means  of  communications  at  the  installation.  Insertion  of 
blank  frames  between  plots  is  optional  and  is  applicable  only  to  plots  generated  on  film.  The  type 
option  must  be  FILM  or  B0TH  if  blank  frames  are  desired.  The  plotter  must  be  operated  in  the 
manual  mode  in  order  to  have  blank  frames  inserted  between  positive  prints.  If  blank  frames  are 
desired  only  on  film,  and  not  on  paper,  the  plotter  must  be  operated  in  the  automatic  mode.  The 
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default  values  are  type  = PAPER,  n = 1.  This  card  is  completely  optional. 


PAPER  SIZE  a 


{JY}  b,  [TYPE  name] 


(table  plotters  only) 


a = horizontal  size  of  paper  in  inches 
b = vertical  size  of  paper  in  inches 


name  = any  BCD  value  desired  by  user  for  identification  purposes. 


The  default  parameters  are  8.5  x 11.0,  type  VELLUM.  This  card  is  completely  optional. 


PEN  i [,  SIZE  j]  [,  C0L0R  name] 


(table  plotters  only) 


i = pen  designation  number 
j = pen  size  number  (0  thru  3) 
name  = color  desired 

This  card  generates  a message  on  the  printed  output  which  may  be  used  to  inform  the  plotter 
operator  as  to  what  size  and  which  color  pen  point  to  mount  in  the  various  pen  holders.  The 
actual  number  of  pens  available  will  depend  on  the  plotter  hardware  configuration  at  each  installa- 
tion. This  card  does  not  control  the  pen  used  in  generating  the  plot  (see  the  PEN  option  on  the 
PL0T  execution  card  in  Section  4. 2. 2. 3).  The  PEN  card  is  optional,  and  is  not  appropriate  for 
microfilm  plotters. 

The  pen  designations  vary  on  various  plotters;  therefore,  the  designation  numbers  used  here 
are  only  the  pointers  to  true  identification  of  the  pens.  The  following  table  summarizes  these  pen 
designations  and  the  acutal  pen  numbers  on  the  plotters  used. 
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NASTRAN  Pen 
Designation 

PLOTTER  Pen  Number 

EAI  3500 

All  Others 

1 

0 

1 

2 

1 

2 

3 

2 

3 

4 

3 

4 

5 

4 

1 

6 

5 

2 

7 

6 

3 

8 

7 

4 

FIND  [SCALE] ,[0RIGIN  i], [VANTAGE  P0INT],[SET  j] , [REGION  le,be,re,te] 

i = origin  identification  number  (any  positive  integer), 
j = set  identification  number  (any  positive  integer). 

le  = fractional  distance  of  left  edge  of  plot  region  from  the  lower  left  corner  of  the 
image  area  (default  value  = 0). 

be  - fractional  distance  of  bottom  edge  of  plot  region  from  the  lower  left  corner  of  the 
image  area  (default  value  = 0). 

re  = fractional  distance  of  right  edge  of  plot  region  from  the  lower  left  corner  of  the 
image  area  (default  value  = 1.). 

te  = fractional  distance  of  top  edge  of  plot  region  from  the  lower  left  corner  of  the 
image  area  (default  value  = 1.). 

The  FIND  card  requests  the  structure  plotter  to  compute  any  of  the  parameters  SCALE,  0 R I G I N i , 
and/or  VANTAGE  P0INT  indicated  by  the  user  based  on  (a)  the  plotter  requested  on  the  PL0TTER  card, 
(b)  the  projection  requested  on  the  PR0JECTION  card,  (c)  SETj  and  REGI0N  le,  be,  re,  te  requested 
on  the  FIND  card,  (d)  the  orientation  requested  on  the  VIEW  and/or  AXES  card(s),  (e)  the  deformation 
scaling  requested  on  the  MAXIMUM  DEF0RMATI0N  card,  and  (f)  the  paper  size  for  table  plotters  as 
requested  on  the  PAPER  SIZE  card.  All  dependencies  on  which  a FIND  card  is  based  must  precede  the 
FIND  card. 

Any  one,  two,  or  all  three  parameters  may  be  computed  by  the  program  by  using  this  card,  pro- 
vided that  the  parameters  not  requested  have  already  been  defined.  If  no  set  is  specified  on 
this  card,  the  first  set  defined  is  used  by  default.  If  no  options  are  specified  on  the  FIND  card, 
a SCALE  and  VANTAGE  P0INT  are  selected  and  0RIGIN  1 is  located,  using  the  first  defined  SET,  so 
that  the  plotted  object  is  located  within  the  image  area.  The  plot  region  is  defined  as  some 
fraction  of  the  image  area  (image  area  = 0,  0,  1.,  1.  and  first  quadrant  = .5,  .5,  1.,  1.).  The 
image  a^ea  is  locat  inside  the  margins  on  the  paper.  Each  FIND  card  must  be  one  (1)  logical 
card.  The  FIND  card  is  recommended  for  general  use. 
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4. 2. 2. 3 PL0T  Execution  Card 


PL0T 


STATIC  ) 

M0DAL  > DEF0RMATI0N  11,  i2  THRU  i3,  14,  etc. 
TRANSIENT) 


[ / RANGE  XI , X2  1 
, t2  / 


1 


TIME  tl , 


[MAXIMUM  DEF0RMATI0N  d]. 


[SET  jl ] [0RIGIN  ^^]|{anti!ymmeTRy}  wJ [{ DENSITy)  P]  [SYMB0LS  m[,  n]] 


(GRID  P0INTS  ) 
LABEL< ELEMENTS  > 

(B0TH  ) 


SHAPE 
VECT0R  v 
SHAPE,  VECT0R  V 


[SET  j2][0RIGIN  k2]  ....  etc. 


This  logical  card  will  cause  one  picture  to  be  generated  for  each  subcase,  mode  or  time  step 
requested,  using  the  current  parameter  values.  If  only  the  word  PL0T  appears  on  the  card,  a 
picture  of  the  undeformed  structure  will  be  prepared  using  the  first  defined  set  and  the  first 
defined  origin.  The  available  plot  options  and  their  meanings  are: 

- Plot  static  deformations  in  Rigid  Formats  1,  2,  4,  5,  and  6. 

- Plot  mode  shapes  in  Rigid  Formats  3 and  5. 

- Plot  transient  deformations  in  Rigid  Formats  9 and  12. 

- Nonzero  integers  following  refer  to  subcases  that  are  to  be  plotted. 
Default  is  all  subcases.  See  SHAPE  and  VECT0R  for  use  of  "0"  with 
command. 

- Refers  to  range  of  eigenvalues  (not  frequency  range  or  mode  numbers), 
using  requested  subcases,  for  which  plots  will  be  prepared. 

- Refers  to  time  interval,  using  requested  subcases  and  output  time  steps, 
for  which  plots  will  be  prepared. 

MAXIMUM  DEF0RMATI0N  - Real  number  following  is  used  as  the  maximum  displacement  component 
in  scaling  the  displacements  for  all  subcases.  Each  subcase  is  separately 
scaled  according  to  its  own  maximum  if  this  item  is  absent. 


1. 

STATIC 

M0DAL 

TRANSIENT 

2, 

DEF0RMATI0N 

3. 

RANGE 

TIME 

4. 


5.  SET  - Integer  following  identifies  a set  which  defines  the  portion  of  the 

structure  to  be  plotted.  Default  is  first  set  defined. 

6.  0RIGIN  - Integer  following  identifies  the  origin  to  be  used  for  the  plot.  Default 

is  first  origin  defined. 

7.  SYMMETRY  w - Prepare  an  undeformed  or  deformed  plot  of  the  symmetric  portion  of  the 

object  which  is  defined  by  SET  j.  This  symmetric  portion  will  be  located 
in  the  space  adjacent  to  the  region  originally  defined  by  0RIGIN  k,  and 
will  appear  as  a reflection  about  the  plane  whose  normal  is  oriented 
parallel  to  the  coordinate  direction  w. 

ANTISYMMETRY  w - Prepare  a deformed  plot  of  the  symmetric  portion  of  the  antisymmetrically 
loaded  object  which  is  defined  by  SET  j.  This  symmetric  portion  will  be 
located  in  the  space  adjacent  to  the  region  originally  defined  by  0RIGIN  k, 
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and  will  appear  as  a reflection  of  the  antisymmetrically  deformed  structure 
about  the  plane  whose  normal  is  oriented  parallel  to  the  coordinate 
direction  w. 

The  symbol  w may  specify  the  basic  coordinates  X,  Y,  or  Z or  any  combination  thereof. 

This  option  allows  the  plotting  of  symmetric  and/or  antisymmetric  combinations,  provided 
that  an  origin  is  selected  for  the  portion  of  the  structure  defined  by  the  bulk  data 
that  allows  sufficient  room  for  the  complete  plot.  This  does  not  permit  the  combination 
of  symmetric  and  antisymmetric  subcases , as  each  plot  must  represent  a single  subcase. 

In  the  case  of  a double  reflection  the  figure  will  appear  as  one  reflected  about  the 
plane  whose  normal  is  parallel  to  the  first  of  the  coordinates  w,  followed  by  a reflection 
about  the  plane  whose  normal  is  oriented  parallel  to  the  second  of  the  coordinates  w. 

This  capability  is  primarily  used  in  the  plotting  of  structures  that  are  loaded  in  a 
symmetric  or  an  antisymmetric  manner. 

8.  PEN  - Integer  following  controls  the  internal  NASTRAN  pen  number  (see  table  in 

Section  4. 2. 2. 2)  that  is  used  to  generate  the  plot  on  table  plotters. 

DENSITY  - Integer  following  specifies  line  density  for  film  plotters.  A line 

density  of  d is  d times  heavier  than  a line  density  of  1. 

9.  SYMB0LS  m[,n]  - All  of  the  grid  points  associated  with  the  specified  set  will  have 

symbol  m overprinted  with  symbol  n printed  at  its  location.  If  n is  not 
specified,  only  symbol  m will  be  printed. 

Following  is  a table  of  symbols  available  on  each  plotter.  Symbols  that  are  not  avail- 
able on  a given  plotter  are  defaulted  to  a similar  symbol  indicated  in  parentheses. 


SYMB0L 
N0.  m or  n 

SYMB0L 

AVAILABILITY 

EAI  3500 

SC4020 

All  Others 

0 

no  symbol 

X 

X 

X 

1 

X 

X 

X 

X 

2 

★ 

X 

X 

X 

3 

+ 

X 

X 

X 

4 

- 

X 

X 

X 

5 

• 

X 

X 

X 

6 

O 

X 

X 

X 

7 

□ 

X 

X 

X 

8 

o 

X 

(7) 

X 

9 

A 

(7) 

(7) 

X 

10.  LABEL  GRID  P0 I NTS  - A1 1 the  grid  points  associated  with  the  specified  set  have  their 

identification  number  printed  to  the  right  of  the  undeflected  or  deflected 
location  (undeflected  location  in  the  case  of  superimposed  plots). 

LABEL  ELEMENTS  - All  the  elements  included  in  the  specified  set  are  identified  by  the 
element  identification  number  and  type  at  the  center  of  each  element. 
(Undeflected  location  in  the  case  of  superimposed  plots). 

LABEL  B0TH  - Label  both  the  grid  points  and  elements. 

Labels  for  element  types  are  given  in  the  following  table: 
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Element  Type 

Label 

BAR 

BR 

C0NR0D 

CR 

QDMEM 

QM 

QDMEM1 

QM 

QDMEM2 

QM 

QDPLT 

QP 

QUAD1 

Q1 

QUAD2 

Q2 

R0D 

RD 

SHEAR 

SH 

TRBSC 

TB 

TRIA1 

T1 

TRIA2 

T2 

TRIMEM 

TM 

TRPLT 

TP 

TUBE 

TU 

TWIST 

TW 

vise 

VS 

PL0TEL 

PL 

11.  SHAPE  - A1 1 the  elements  included  in  the  specified  set  are  shown  by  connecting 

the  associated  grid  points  in  a predetermined  manner. 

Both  deformed  and  undeformed  shapes  may  be  specified.  All  of  the  deformed  shapes 
relating  to  the  subcases  listed  after  DEF0RMATI0N  may  be  underlaid  on  each  of  their 
plots  by  includinq  "0"  with  the  subcase  sring  after  DEF0RMATI0N  on  the  PL0T  card.  The 
undeformed  plot  will  be  drawn  using  PEN  1 or  DENSITY  1 and  symbol  2 (if  SYMB0LS  is 
specified) . 

12.  VECT0R  v - A line  will  be  plotted  at  the  grid  points  of  the  set,  representing  in 

length  and  direction  the  deformation  of  the  point. 

Vectors  representing  the  total  deformation  or  its  principal  components  may  be  plotted 
by  insertion  of  the  proper  letter(s)  for  variable  v.  Possible  vector  combinations  are: 


X or  Y or  Z 

XY  or  XZ  or  YZ 
XYZ 

RXY  or  RXZ  or  RYZ 

R 

N 


requesting  individual  components 
requesting  2 specified  components 
requesting  all  3 components 
requesting  vector  sum  of  2 components 
requesting  total  vector  deformation 

used  with  any  of  the  above  combinations  to  request 
no  underlay  shape  be  drawn. 


All  plots  requesting  the  VECT0R  option  shall  have  an  underlay  generated  of  the  unde- 
formed shape  using  the  same  sets,  "PEN  1"  or  "DENSITY  1",  and  symbol  2 (if  SYMB0LS  is 
specified).  If  "SHAPE"  and  "VECT0R"  are  specified;  the  underlay  will  depend  on  whether 
"0"  is  used  with  DEF0RMATI0N.  It  will  be  the  deformed  shape  when  not  used  and  will  be 
both  deformed  and  undeformed  shapes  when  it  is_  used.  The  part  of  the  vector  at  the 
grid  point  will  be  the  tail  when  the  underlay  is  undeformed  and  the  head  when  it  is 
deformed.  If  the  "N"  parameter  is  used  no  shape  will  be  drawn  but  other  options  such 
as  SYMB0LS  will  still  be  valid. 


Examples  of  PL0T  Cards 
1 . PL0T 

Undeformed  SHAPE  using  first  defined  SET,  first  defined  0RIGIN  and  PEN  1 (or  DENSITY  1). 
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2.  PL0T  SET  3 0RIGIN  4 PEN  2 SHAPE  SYMB0LS  3 LABEL 

Undeformed  SHAPE  using  SET  3,  0RIGIN  4,  PEN  2 (or  DENSITY  2)  with  each  grid  point  of  the 
set  having  a + placed  at  its  location,  and  its  identification  number  printed  adjacent  to 
it. 

3.  PL0T  M0DAL  DEF0RMATI0N  5 SHAPE 

Modal  deformations  as  defined  in  subcase  5 using  first  defined  SET,  first  defined  0RIGIN, 
and  PEN  1 (or  DENSITY  I). 

4.  PL0T  STATIC  DEF0RMATI0N  0,  3 THRU  5,  8 PEN  4,  SHAPE 

STATIC  deformations  as  defined  in  subcases  3,  4,  5 and  8,  deformed  SHAPE;  drawn  with 
PEN  4,  using  first  defined  SET  and  0RIGIN,  under! ayed  with  undeformed  SHAPE  drawn  with 
PEN  1.  This  command  will  cause  four  plots  to  be  generated. 

5.  PL0T  STATIC  DEF0RMATI0N  0 THRU  5, 

SET  2 0RIGIN  3 PEN  3 SHAPE, 

SET  2 0RIGIN  4 PEN  4 VECT0RS  XYZ  SYMB0LS  6, 

SET  35  SHAPE 

Deformations  as  defined  in  subcases  1,  2,  3,  4,  and  5,  undeformed  underlay  with  PEN  1, 
consisting  of  SET  2 at  0RIGIN  3,  SET  2 at  0RIGIN  4 (with  an  * placed  at  each  grid  point 
location),  and  SET  35  at  0RIGIN  4.  Deflected  data  as  follows:  SHAPE  using  SET  2 at 

0RIGIN  3 (PEN  3)  and  SET  35  at  0RIGIN  4 (PEN  4);  3 VECT0RS  (X,  Y and  Z)  drawn  at  each 
grid  point  of  SET  2 at  0RIGIN  4 (PEN  4)  (less  any  excluded  grid  points),  with  O placed 
at  the  end  of  each  vector. 

6.  PL0T  STATIC  DEF0RMATI0NS  0,  3,  4, 

SET  1 0RIGIN  2 DENSITY  3 SHAPE, 

SET  1 SYMMETRY  Z SHAPE, 

SET  2 0RIGIN  3 SHAPE, 

SET  2 SYMMETRY  Z SHAPE 

Static  deformations  as  defined  in  subcases  3 and  4,  both  halves  of  a problem  solved  by 
symmetry  using  the  X-Y  principal  plane  as  the  plane  of  symmetry.  SET  1 at  0RIGIN  2 and 
SET  2 at  0RIGIN  3,  with  the  deformed  shape  plotted  using  DENSITY  3 and  the  undeformed 
structure  plotted  using  DENSITY  1.  The  deformations  of  the  "opposite"  half  will  be 
plotted  to  correspond  to  symmetric  loading.  This  command  will  cause  two  plots  to  be 
generated. 

7.  PL0T  TRANSIENT  DEF0RMATI0N  1,  TIME  0.1,  0.2,  MAXIMUM  DEF0RMATI0N  2.0,  SET  1,  0RIGIN  1, 

PEN  2,  SYMB0LS  2,  VECT0R  R 

Transient  deformations  as  defined  in  subcase  1 for  time  = 0.1  to  time  = 0.2,  using  set  1 
at  origin  1.  The  undeformed  shape  using  pen  or  density  1 with  an  * at  each  grid  point 
location  will  be  drawn  as  an  underlay  for  the  resultant  deformation  vectors  usinq  pen 
or  density  2 with  an  * typed  at  the  end  of  each  vector  drawn.  In  addition  a plotted 
value  of  2.0  will  be  used  for  the  single  maximum  deformation  occuring  on  any  of  the 
plots  produced.  All  other  deformations  on  all  other  plots  will  be  scaled  relative  to 
this  single  maximum  deformation.  This  command  will  cause  a plot  to  be  generated  for 
each  output  time  step  which  lies  between  0.1  and  0.2. 
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4.2.3  Summary  of  Structure  Plot  Request  Packet  Cards 
SET  Definition  - Required 


SET  1 [INCLUDE] [ELEMENTS]  j] , j2,  jg  THRU  J4#  jg,  etc. 


INCLUDE 

EXCLUDE 

EXCEPT 


ELEMENTS 
GRID  P0INTS 


] 


kg  THRU  k^,  kg,  etc. 


Parameter  Definition  - Optional,  except  as  noted 


PL0TTER 


plotter  name,  M0DEL  name 


(800 ) 
DENSITY  \ 556  ( 

(200; 


(Required  if  not  SC-4020) 


(0RTH0GRAPHIC] 

> PR0JECTI0N 

PERSPECTIVE 

(STERE0SC0PIC; 

AXES  r,  s,  t 

f /SYMMETRIC  Y] 

L lANTISYMMETRIC/J 

VIEW  y,  g,  a 


SCALE  a[,  b] 


(Required  if  not  on  FIND  card) 


0RIGIN  i , u , v I (Required  if  not  on  FIND  card) 


VANTAGE  P0INT  rQ,  sq,  tQ[ , sQr] 


(Required  for  perspective  and  steroscopic  projections 
if  not  on  FIND  card) 


PR0JECTI0N  PLANE  SEPARATI0N  dQ 


(Required  for  perspective  and  steroscopic  projections 
if  VANTAGE  P0INT  not  on  FIND  card) 


0CULAR  SEPARATI0N  os 


MAXIMUM  DE  FORMAT  I gN  d| 


(Required  if  deformed  shapes  are  to  be  drawn) 


[PEN  i [ , SIZE  j][,  C0L0R  name] 
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CAMERA  type  [.BLANK  FRAMES  n] 


PAPER  SIZE  a {gy}  b,  TYPE  name 


FIND  Card  - Optional 


FIND  [SCALE], [0RIGIN  1], [VANTAGE  P0INT],[SET  j],  [REGI0N  le,  be,  re,  te] 


PL0T  Execution  Card  - Required 


PL0T 


(STATIC  ) 

< M0DAL  ( DEF0RMATI0N  il , 
(TRANSIENT) 


i 2 THRU  i3,  i4,  etc. 


(RANGE 

(TIME 


XI . 

tl  . 


X2 

t2 


}] 


[MAXIMUM  DEF0RMATI0N  d]. 


[SET  jl  ][0RIGIN  k1][{ANTISYMMETRY}  w][{dENSITy}  p]  [symb0ls  mC* 
SHAPE 

VECT0R  v I , 

SHAPE,  VECT0R  V 


[SET  j2] [0RIGIN  k2]  ....  etc. 
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(c)  a - rotation  about  R-axis 
Figure  1.  Plotter  coordinate  system-model  orientation. 
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4.3  X-Y  0UTPUT 

In  rigid  formats  used  for  transient  response  and  frequency  response  (including  random 
response),  the  amount  of  output  data  generated  is  voluminous.  In  order  to  aid  the  user  in 
assimilating  this  vast  amount  of  data,  the  X-Y  output  processing  modules  XYTRAN  and  XYPL0T  have 
been  provided.  The  primary  purpose  of  these  modules  is  to  generate  plotted  graphs  of  y(x)  where 
x is  frequency  or  time  and  y is  any  response  quantity  selected  by  the  user  for  observation.  The 
user  is  not  required  to  specify  any  parametric  data  for  the  X-Y  plotter;  however,  he  may  do  so  if 
he  wishes  in  order  to  obtain  desired  scales,  regions  of  observation,  etc. 

In  addition  to  (or  in  place  of)  the  plots,  X-Y  tabular  output  may  be  printed  or  punched,  and 
summary  data  (e.g.,  maximum  and  minimum  values  and  locations  of  these  values)  may  be  obtained  for 
any  X-Y  output. 

The  X-Y  output  described  above  is  obtained  by  the  user  via  the  X-Y  output  request  packet  of 
the  Case  Control  Deck.  This  packet  includes  all  cards  between  0UTPUT(XYPL0T)  [or  0UTPUT(XY0UT)] 
and  either  BEGIN  BULK  or  0UTPUT (PL0T ) . The  remainder  of  this  section  describes  the  X-Y  output 
request  data  cards  and  the  rules  for  writing  them.  Examples  are  provided  to  illustrate  the  use 
of  this  feature. 

4.3.1  X-Y  Plotter  Terminology 

A single  set  of  plotted  X-Y  pairs  is  known  as  a "curve".  Curves  are  the  entities  that  the 
user  requests  to  be  plotted.  The  surface  (paper,  microfilm  frame,  etc.)  on  which  one  or  more 
curves  is  plotted  is  known  as  a "frame".  Curves  may  be  plotted  on  a whole  frame,  an  upper  half 
frame,  or  a lower  half  frame.  Grid  lines,  tic  marks,  axes,  axis  labeling  and  other  graphic  con- 
trol items  may  be  chosen  by  the  user.  The  program  will  select  defaults  for  parameters  not  selected 
by  the  user. 

Only  three  cards  are  required  for  an  X-Y  plot  request.  The  required  cards  are: 

1.  X-Y  output  request  packet  identifier  - 0UTPUT(XYPL0T)  or  0UTPUT(XY0UT) . 

2.  Plotter  selection  card. 

3.  At  least  one  command  operation  card. 

The  terms  0UTPUT(XYPL0T)  and  0UTPUT(XY0UT)  are  interchangeable  and  either  form  may  be  used  for  any 
of  the  X-Y  output  requests.  The  plotter  selection  card  is  described  as  item  1 in  Section  4. 3. 2.1. 
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If  the  output  is  limited  to  printing  and/or  punching  the  plotter  selection  card  is  not  required. 

The  command  operation  card  is  used  to  request  the  various  forms  of  X-Y  output.  This  card  is 
described  in  Section  4.3.3. 

]f  only  the  required  cards  are  used,  the  graphic  control  items  will  all  assume  default  values. 
Curves  using  all  default  parameters  have  the  following  general  characteristics: 

1.  Tic  marks  are  drawn  on  all  edges  of  the  frame.  Five  spaces  are  provided  on  each  edge  of 

the  frame. 

2.  All  tic  marks  are  labeled  with  their  values. 

3.  Linear  scales  are  used. 

4.  Scales  are  selected  such  that  all  points  fall  within  the  frame. 

5.  The  plotted  points  are  connected  with  straight  lines. 

6.  The  plotted  points  are  not  identified  with  symbols. 

The  above  characteristics  may  be  modified  by  inserting  any  of  the  parameter  definition  cards, 
described  in  Section  4.3.2,  ahead  of  the  command  operation  card  or  cards.  The  use  of  a parameter 
definition  card  sets  the  value  of  that  parameter  for  all  following  command  operation  cards  unless 
the  CLEAR  card  is  inserted  (see  item  16  of  Section  4. 3. 2.1).  If  grid  lines  are  requested,  they 
will  be  drawn  at  the  locations  of  all  tic  marks  that  result  from  defaults  or  user  request.  The 
locations  of  tic  marks  (or  grid  lines)  for  logarithmic  scales  cannot  be  selected  by  the  user. 
Default  values  for  logarithmic  spacing  are  selected  by  the  program.  The  default  values  for  the 
number  of  tic  marks  (or  grid  lines)  per  cycle  depend  on  the  number  of  logarithmic  cycles  required 
for  the  range  of  the  plotted  values. 

The  definition  and  rules  for  the  X-Y  output  request  packet  cards  follow.  The  definition 
notation  used  in  Section  4. 2. 1.2  will  also  be  followed  here.  The  form  of  statements  used  in  the 
X-Y  output  request  packet  differs  in  many  instances  from  that  of  similar  cards  used  in  the 
structure  plotter  request  packet.  The  user  is  cautioned  to  prepare  his  input  decks  as  specified 
herein. 
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4.3.2  Parameter  Definition  Cards 
4. 3. 2.1  Cards  Pertaining  to  All  Curves 

1.  PL0TTER  = plotter  name,  model  name 

Selects  plotter;  required  if  plots  are  requested.  Plotter  choices  are  listed  in 
Section  4.1.  (Note:  one  or  both  of  the  plot  tapes  must  be  set  up.  See  Section  5 of  the 
Programmer's  Manual  for  instructions.) 

2.  CAMERA  = c (Integer) 

Used  for  microfilm  plotters  only  to  select  camera  as  follows:  c < 1 for  film,  c = 2 for 
paper,  c > 3 for  both;  default  value  is  3. 

3.  PENSIZE  = ps  (Integer  > 0) 

Used  to  select  pen  for  table  plotter;  default  value  is  1.  (See  Section  4. 2. 2. 2) 

4.  DENSITY  = d (Integer  > 0) 

Used  to  select  line  density  for  microfilm  plotters  only;  default  value  is  1.  A line 
density  of  d is  d times  heavier  than  a line  density  of  1. 

5.  SKIP  = s (Integer  >0) 

Used  to  insert  blank  frames  between  requested  frames  for  microfilm  plotters;  default 
value  is  1. 

6.  XPAPER  = x (Real) 

YPAPER  = y (Real) 

Defines  paper  size  for  table  plotters;  default  value  is  x = 8.5  inches  and 
y = 11.0  inches. 

7.  XMIN  = xl  (Real) 

XMAX  = x2  (Real) 

Specifies  limits  of  abscissa  of  curve;  default  values  are  chosen  so  as  to  accommodate 
all  points. 


Request  for  logarithmic  x-coordinate , default  value  is  N0.  Default  value  for  tic 
division  interval  depends  on  number  of  log  cycles  (see  table  at  end  of  this  Section). 


9.  YAXIS  {^S} 


Request  for  plotting  y-axis;  default  value  is  N0. 


10.  XINTERCEPT  = xi  (Real) 

Location  on  the  x-axis  where  the  y-axis  will  be  drawn;  default  value  is  0.0. 
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11.  UPPER  TICS  = ut  (Integer*) 

Request  for  tick  marks  to  be  drawn  on  the  upper  edge  of  the  frame;  default  value  is 
integer  one. 

12.  L0WER  TICS  = It  (Integer*) 

Request  for  tic  marks  to  be  drawn  on  the  lower  edge  of  the  frame;  default  value  is 
integer  one. 

13.  CURVELINESYMB0L  = els  (Integer) 

Request  for  points  to  be  connected  by  lines  (els  = 0),  identified  by  symbol  | cl s | 

(els  < 0),  or  both  (els  > 0);  default  value  is  0;  see  Section  4. 2. 2. 3 for  the  list  of 
symbols.  If  more  than  1 curve  per  frame,  the  symbol  number  is  incremented  by  1 for 
each  curve. 

14.  XDIVISI0NS  = xd  (Integer  > 0) 

Applies  xd  uniform  spaces  along  the  x-direction  for  whichever  of  the  following  are  callec 
for:  UPPER  TICS,  L0WER  TICS,  YINTERCEPT:  default  value  is  5 spaces,  not  applicable  to 

log  scales. 

15.  XVALUE  PRINT  SKIP  = xps  (Integer  > 0) 

Request  for  values  to  be  placed  on  tic  marks.  The  number  of  tic  marks  to  be  skipped 
between  labeled  tic  marks  is  xps. 

16.  CLEAR 

Causes  all  parameter  values  except  PL0TTER  and  titles  (XTITLE , YTITLE , YTTITLE,  YBTITLE , 
TCURVE)  to  revert  to  their  default  values. 

17.  XTITLE  = {any  legitimate  character  string) 

Title  to  be  used  with  x-axis. 

18.  TCURVE  = {any  legitimate  character  string) 

Curve  title. 

The  default  values  for  tic  divisions  on  log  plots  are  given  in  the  following  table,  but  will 
range  over  whole  cycles: 


Number 
of  Cycles 

Intermediate  Values 

1,  2 

2.,  3.,  4.,  5.,  6.,  7.,  8.,  9. 

3 

2.,  3.,  5.,  7.,  9. 

4 

2.,  4.,  6.,  8. 

5 

2.,  5.,  8. 

6,  7 

3.,  6. 

8,  9,  10 

3. 

4. 3. 2. 2 Cards  Pertaining  Only  to  Whole  Frame  Curves 

1.  YMIN  = yl  (Real) 

YMAX  = y2  (Real) 

Specifies  limits  of  ordinate  of  curve;  default  values  are  chosen  so  as  to  accommodate  all 
points. 

*See  note  on  page  4.3-8. 
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2.  XAXIS  ■ {™S} 


Request  for  plotting  x-axis;  default  value  is  N0. 


3.  YINTERCEPT  = yi  (Real) 

Location  on  the  y-axis  where  x-axis  is  drawn;  default  value  is  0.0. 


4. 


^ ■ till 


Request  for  logarithmic  y-coordinate;  default  value  is  N0.  Default  value  for  tic 
division  interval  depends  on  number  of  log  cycles  (see  Section  4. 3. 2.1). 

5.  LEFT  TICS  = It  (Integer*) 

Request  for  tic  marks  to  be  drawn  on  the  left  edge  of  the  frame;  default  value  is 
integer  one. 

6.  RIGHT  TICS  = rt  (Integer*) 

Request  for  tic  marks  to  be  drawn  on  the  right  edge  of  the  frame;  default  value  is 
integer  one. 

7.  ALLEDGE  TICS  = aet  (Integer*) 

Request  for  tic  marks  to  be  drawn  on  all  edges  of  the  frame;  default  value  is  zero. 

8.  YDIVISI0NS  = yd  (Integer  > 0) 

Applies  yd  uniform  spaces  along  the  y-di recti  on  for  whichever  of  the  following  are 
called  for:  LEFT  TICS,  RIGHT  TICS,  XINTERCEPT;  default  value  is  5 spaces;  not  appli- 
cable to  log  scales. 

9.  YVALUE  PRINT  SKIP  = yps  (Integer  > 0) 

Request  for  values  to  be  placed  on  tic  marks.  The  number  of  tic  marks  to  be  skipped 
between  labeled  tic  marks  is  yps. 


Request  for  drawing  in  the  grid  lines  parallel  to  the  y-axis  at  locations  requested  for 
tic  marks;  default  value  is  N0. 


Request  for  drawing  in  the  grid  lines  parallel  to  the  x-axis  at  locations  requested  for 
tic  marks;  default  value  is  N0. 

12.  YTITLE  = (any  legitimate  character  string} 

Title  to  be  used  with  y-axis. 

4. 3. 2.3  Cards  Pertaining  Only  to  Upper  Half  Frame  Curves 


1.  YTMIN  = ytl  (Real) 

YTMAX  = yt2  (Real) 

Specifies  limits  of  ordinate  of  curve;  default  values  are  chosen  so  as  to  accommodate 
all  points. 

* See  note  on  page  4.3-8. 


10.  XGRID  LINES 


11.  YGRID  LINES  = 


4.3-5  (7/1/70) 


PLOTTING 


2.  XTAXIS  = {^S} 


Request  for  plotting  x-axis;  default  value  is  N0. 


3.  YTINTERCEPT  = yti  (Real) 


Location  on  the  y-axis  where  x-axis  is  drawn;  default  value  is  0.0. 


4.  YTL0G  = 


Request  for  logarithmic  y-coordinate,  default  value  is  N0.  Default  value  for  tic 
division  interval  depends  on  number  of  log  cycles  (see  table  in  Section  4. 3. 2.1). 

5.  TLEFT  TICS  = tit  (Integer*) 

Request  for  tic  marks  to  be  drawn  on  the  left  edge  of  the  upper  half  frame;  default 
value  is  integer  one. 

6.  TRIGHT  TICS  = trt  (Integer*) 

Request  for  tic  marks  to  be  drawn  on  the  right  edge  of  the  upper  half  frame;  default 
value  is  integer  one. 

7.  TALL  EDGE  TICS  = taet  (Integer*) 

Request  for  tic  marks  to  be  drawn  on  all  edges  of  the  upper  half  frame;  default  value 
is  zero. 

8.  YTDI VISI0NS  = ytd  (Integer  > 0) 

y-direction  tic  divisions;  default  value  is  5 spaces;  not  applicable  to  log  scales. 

9.  YTVALUE  PRINT  SKIP  = ytps  (Integer  > 0) 

Request  for  values  to  be  placed  on  tic  marks.  The  number  of  tic  marks  to  be  skipped 
between  labeled  tic  marks  is  ytps. 


Request  for  drawing  in  the  grid  lines  parallel  to  the  y-axis  at  locations  requested  for 
tic  marks;  default  value  is  N0. 


Request  for  drawing  in  the  grid  lines  parallel  to  the  x-axis  at  locations  requested  for 
tic  marks;  default  value  is  N0. 

12.  YTTITLE  = (any  legitimate  character  string} 

Title  to  be  used  with  y-axis. 


See  note  on  page  4.3-8. 


10.  XTGRID  LINES  = 


11.  YTGRID  LINES 
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4. 3. 2. 4 Cards  Pertaining  Only  to  Lower  Half  Frame  Curves 

1.  YBMIN  = ybl  (Real) 

YBMAX  = yb2  (Real) 

Specifies  limits  of  ordinate  of  curve;  default  values  are  chosen  so  as  to  accommodate 
all  points. 

2.  XBAXIS-{gS} 

Request  for  plotting  x-axis;  default  value  is  N0. 

3.  YBINTERCEPT  = ybi  (Real) 

Location  on  the  y-axis  where  x-axis  is  drawn;  default  value  is  0.0. 

4.  YBL0G={^S} 

Request  for  logarithmic  y-coordinate , default  value  is  N0;  default  value  for  tic 
division  interval  depends  on  number  of  log  cycles  (see  table  in  Section  4.3.2.1). 

5.  BLEFT  TICS  = bit  (Integer*) 

Request  for  tic  marks  to  be  drawn  on  the  left  edge  of  the  lower  half  frame;  default 
value  is  integer  one. 

6.  BRIGHT  TICS  = brt  (Integer*) 

Request  for  tic  marks  to  be  drawn  on  the  right  edge  of  the  lower  half  frame;  default 
value  is  integer  one. 

7.  BALL  EDGE  TICS  = baet  (Integer*) 

Request  for  tic  marks  to  be  drawn  on  all  edges  of  the  lower  half  frame;  default  value 
is  zero. 

8.  YBDI VISI0NS  = ybd  (Integer  > 0) 

y-direction  tic  divisions;  default  value  is  5 spaces;  not  applicable  to  log  scales. 

9.  YBVALUE  PRINT  SKIP  = ybps  (Integer  > 0) 

Request  for  values  to  be  placed  on  tic  marks.  The  number  of  tic  marks  to  be  skipped 
between  labeled  tic  marks  is  ybps. 

10.  XBGRID  LINES  = 

Request  for  drawing  in  the  grid  lines  parallel  to  the  y-axis  at  locations  requested  for 
tic  marks;  default  value  is  N0. 


* See  note  on  page  4.3-8. 
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11.  YBGRID  LINES  = {^S} 

Request  for  drawing  in  the  grid  lines  parallel  to  the  x-axis  at  locations  requested  for 
tic  marks;  default  value  is  N0. 


12.  VBTITLE  = any  legitimate  character  string 
Title  to  be  used  with  y-axis. 


* Note 

To  determine  if  on  any  given  edge  (a)  tic  marks  will  be  drawn  without  values,  (b)  no  tic 
marks  or  values  will  be  drawn  or  (c)  tic  marks  with  values  will  be  drawn,  the  following  sum  must 
be  computed  by  the  user.  Add  the  tic  integer  value  of  the  edge  in  question  to  its  associated 
ALLEDGE  TICS,  TALL  EDGE  TICS,  or  BALL  EDGE  TICS  integer  value.  If  the  resulting  value  is  less 
than  D,  tic  marks  will  be  drawn  without  values.  If  the  resulting  value  is  0,  no  tic  marks  or 
values  will  be  drawn.  If  the  resulting  value  is  greater  than  0,  tic  marks  with  values  will  be 
drawn.  The  user  should  be  "careful"  in  his  use  of  the  ALLEDGE  TICS,  TALL  EDGE  TICS,  or  BALL  EDGE 
TICS  cards.  For  example,  the  use  of  only  the  ALLEDGE  TICS  = -1  card  will  result  in  no  tic  marks 
or  values  being  drawn  since  the  default  values  for  individual  edges  is  + 1.  Tic  values  input 
may  only  be  -1 ,0,  or  1 . 
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4.3.3  Command  Operation  Cards 


When  a command  operation  is  encountered,  one  or  more  frames  will  be  generated  using  the 
current  parameter  specifications.  The  form  of  this  card  is: 


Operation 
1 or  more 
(requi red) 

Curve  Type 
1 only 
(requi  red) 

Plot  Type 

Subcase 

List 

Curve 

Request(s) 

/ XYPL0T  ) 
jXYPRINT  f 
XYPUNCH  > 
/XYPEAK  \ 
\XYPAPL0T/ 

ACCE 

/ DISP  \ 

/ ELF0RCE  \ 
\ N0NLINEAR  I 
\ 0L0AD 
1 SACCE  l 

\ SDISP  / 

1 SP CF  I 

/ STRESS  \ 

SVEL0  I 

\ VECT0R  / 

VEL0 

( RESP0NSE  ) 
< AUT0  > 
(PSDF  j 

V 1 1 5 ">2 5 ^3’/ 

)U  THRU  i5»> 
/ ig,  etc.  \ 

default  is 
all  subcases 

"frames" 

Operation  - The  entries  in  the  Operation  field  have  the  following  meaning: 

1.  XYPL0T  - generate  X-Y  plots  for  the  selected  plotter. 

2.  XYPRINT  - generate  tabular  printer  output  for  the  X-Y  pairs. 

3.  XYPUNCH  - generate  punched  card  output  for  the  X-Y  pairs.  Each  card  contains  the 

following  information: 

1.  X-Y  pair  sequence  number 

2.  X-value 

3.  Y-value 

4.  Card  sequence  number 

4.  XYPEAK  - output  is  limited  to  the  printed  summary  page  for  each  curve.  This  summary 

page  contains  the  maximum  and  minimum  values  of  y for  the  range  of  x. 

5.  XYPAPL0T  - generate  X-Y  plots  on  the  printer.  The  X axis  moves  horizontally  along  the 

page  and  the  Y axis  moves  vertically  along  the  page.  Symbol  identifies 

the  points  associated  with  the  first  curve  of  a frame,  then  for  successive 
curves  on  a frame  the  points  are  designated  by  symbols  'O',  'A',  'B',  'C', 
'D',  'E‘,  'F',  'G1  and  'H\ 
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Curve  Type  - The  entries  in  the  curve  type  field  have  the  meaning  given  below.  Only  one  may 
appear  in  a single  command  operation  logical  card.  However,  there  is  no  limit  to  the  number  of 
such  cards. 


Curve  Type 

Meaning 

ACCE 

Acceleration  in  the  physical  set 

DISP 

Displacement  in  the  physical  set 

ELF0RCE 

Element  Force 

NONLINEAR 

Nonlinear  load 

0L0AD 

Load 

SACCE 

Acceleration  in  the  solution  set 

SDISP 

Displacement  in  the  solution  set 

SPCF 

Single-point  force  of  constraint 

STRESS 

Element  stress 

SVEL0 

Velocity  in  the  solution  set 

VECT0R 

Displacement  in  the  physical  set 

VEL0 

Velocity  in  the  physical  set 

Solution  set  requests  are  more  efficient,  as  the  time-consuming  recovery  of  the  dependent  displace- 
ments can  be  avoided.  If  there  is  a request  for  STRESS  or  ELF0RCE,  the  recovery  of  dependent 
displacements  cannot  be  avoided. 

Plot  Type  - The  entries  in  the  Plot  Type  field  have  the  following  meanings: 

1.  RESPONSE  - generate  frequency  response  or  transient  response  output.  This  is  the  default 

value. 

2.  AUT0  - generate  output  for  the  autocorrelation  function. 

3.  PSDF  - generate  output  for  the  power  spectral  density  function. 

Subcase  List  - Generate  output  for  the  subcase  numbers  that  are  listed.  Default  is  all 

subcases  for  which  solutions  were  obtained.  The  subcase  list  must  be  in  ascending  order. 

Curve  Request(s)  - The  word  “frames"  represents  a series  of  curve  identifiers  of  the  follow- 
ing general  form: 

/al(bl  ,cl ) ,a2(b2,c2)  ,etc./cfl  (el  ,fl ) ,d2(e2 , f 2 ) , etc. /etc. 

The  information  between  slashes  (/ ) specifies  curves  that  are  to  be  drawn  on  the  same  frame.  The 
symbol  al  identifies  the  grid  point  or  element  number  associated  with  the  first  plot  on  the  first 
frame.  The  symbol  a2  identifies  the  grid  point  or  element  number  associated  with  the  second  plot 
on  the  first  frame.  The  symbols  dl  and  d2  identify  similar  items  for  plots  on  the  second  frame, 
etc.  Synbols  are  assigned  in  order  by  grid  point  or  element  identification  number. 
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The  symbols  bl  and  b2  are  codes  for  the  items  to  be  plotted  on  the  upper  half  of  the  first 
frame,  and  cl  and  c2  are  codes  for  the  items  to  be  plotted  on  the  lower  half  of  the  first  frame. 

If  any  of  the  symbols  bl , cl,  b2,  or  c2  are  missing,  the  corresponding  curve  is  not  generated.  If 
the  comma  (,)  and  cl  are  absent  along  with  the  comma  (,)  and  c2,  full  frame  plots  will  be  prepared 
on  the  first  frame  for  the  items  represented  by  bl  and  b2.  For  any  single  frame,  curve  identifiers 
must  be  all  of  the  whole  frame  type  or  all  of  the  half  frame  type,  i.e.,  the  comma  (,)  following 
bl  and  b2  must  be  present  for  all  entries  or  absent  for  all  entries  in  a single  frame.  The  symbols 
el,  f 1 , e2,  and  f2  serve  a similar  purpose  for  the  second  frame,  etc.  If  continuation  cards  are 
needed  the  previous  card  may  be  terminated  with  any  one  of  the  slashes  (/)  or  commas  (,)  in  the 
general  format. 

The  manner  in  which  the  item  code  (e.g.,  bl , b2)  is  implemented  is  dependent  upon  whether  the 
Plot  Type  is  either  (a)  RESP0NSE  or  (b)  AUT0  or  PSDF. 

Plot  Type  RESP0NSE 

For  geometric  grid  points,  the  item  code  is  one  of  the  mnemonics  T1  , T2,  T3,  R1  , R2,  R3,  T1RM, 

T2RM,  T3RM,  R1RM,  R2RM,  R3RM,  T1IP,  T2IP,  T3IP,  R1IP,  R2IP,  or  R3IP,  where  Ti  stands  for  the  ith 

th 

translational  component,  Ri  stands  for  the  l r rotational  component,  and  RM  means  real  or  magnitude 
and  IP  means  imaginary  or  phase.  For  scalar  or  extra  points,  use  Tl , T1RM,  or  TUP.  For  elements 
use  a positive  integer  from  the  following  tables  for  element  stress  item  codes  or  element  force 
item  codes.  See  Section  1.3  for  interpretation  of  symbols. 

Plot  Types  AUT0  or  PSDF 

For  geometric  grid  points,  the  item  code  is  one  of  the  mnemonics  Tl  , T2,  T3,  Rl , R2,  R3;  for 

scalar  or  extra  points  use  Tl . The  symbols  Tl , T2,  T3,  Rl , R2,  R3  are  defined  as  above.  For 

elements  use  a positive  integer  from  the  following  tables  noting  that  if  an  item  has  a real  and 
imaginary  part,  the  selection  of  either  part  will  result  in  the  use  of  both  parts.  Real  numbers 
will  be  treated  as  if  they  are  complex  numbers  with  zero  imaginary  parts.  Split  frames  cannot  be 
used  for  AUT0  or  PSDF  plots. 
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Element  Stress  Item  Codes 


(All  items  are 

stresses 

unless 

otherwise  denoted) 

Element 

Name 

Item 

Code 

Real  Element  Stresses 
Item 

Item 

Code 

Complex  Element 
Item 

Stresses 

Real -Mag.  or 
Imag. -Phase 

R0D 

2 

Axial  Stress 

2 

Axial  Stress 

RM 

3 

Axial  Safety  Margin 

3 

Axial  Stress 

IP 

4 

Torsional  Stress 

4 

Torsional  Stress 

RM 

5 

Torsional  Safety  Margin 

5 

Torsional  Stress 

IP 

TUBE 

Same  as  R0D 

Same  as  R0D 

SHEAR 

2 

Maximum  Shear 

2 

Maximum  Shear 

RM 

3 

Average  Shear 

3 

Maximum  Shear 

IP 

4 

Safety  Margin 

4 

Average  Shear 

RM 

5 

Average  Shear 

IP 

TWIST 

2 

Maximum 

2 

Maximum 

RM 

3 

Average 

3 

Maximum 

IP 

4 

Safety  Margin 

4 

Average 

RM 

5 

Average 

IP 

TRIA1 

Z1  = Fibre  Distance  1 

Z1  = Fibre  Distance  1 

3 

Normal -x 

at  Z1 

3 

Normal -x 

at  1 

RM 

4 

Normal -y 

at  Z1 

4 

Norma 1-x 

at  1 

IP 

5 

Shear-xy 

at  Z1 

5 

Normal -y 

at  1 

RM 

6 

0-Shear  Angle 

at  Z1 

6 

Normal -y 

at  1 

IP 

7 

Major-Principal 

at  Z1 

7 

Shear-xy 

at  1 

RM 

8 

Mi nor-Pri nci pal 

at  Z1 

8 

Shear-xy 

at  1 

IP 

9 

Max-Shear 

at  Z1 

Z2  = Fibre  Distance  2 

Z2  = Fibre  Distance  2 

10 

Normal -x 

at  2 

RM 

11 

Normal -x 

at  Z2 

11 

Normal -x 

at  2 

IP 

12 

Normal -y 

at  Z2 

12 

Normal -y 

at  2 

RM 

13 

Shear-xy 

at  Z2 

13 

Normal -y 

at  2 

IP 

14 

0-Shear  Angle 

at  Z2 

14 

Shear-xy 

at  2 

RM 

15 

Major-Pri nci pal 

at  Z2 

15 

Shear-xy 

at  2 

IP 

16 

Minor-Principal 

at  Z2 

17 

Maximum-Shear 

at  Z2 

TRBSC 

Same  as  TRIA1 

Same  as  TRIA1 

TRPLT 

Same  as  TRIA1 

Same  as  TRIA1 

TRMEM 

2 

Normal -x 

2 

Normal -x 

RM 

3 

Normal -y 

3 

Normal -x 

IP 

4 

Shear-xy 

4 

Normal -y 

RM 

5 

0-Shear  Angle 

5 

Normal -y 

IP 

6 

Major-Principal 

6 

Shear-xy 

RM 

7 

Minor-Principal 

7 

Shear-xy 

IP 

8 

Maximum  Shear 

C0NR0D 

Same  as  R0D 

Same  as  R0D 

ELAS1 

2 

Stress 

2 

Stress 

RM 

3 

Stress 

IP 

ELAS2 

2 

Stress 

2 

Stress 

RM 

3 

Stress 

IP 
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Element 

Name 

Item 

Code 

Real  Element  Stresses 
Item 

Item 

Code 

Complex  Element  Stresses 
Item 

Real-Mag.  or 
Imag. -Phase 

ELAS3 

2 

Stress 

2 

Stress 

RM 

3 

Stress 

IP 

QDPLT 

Same  as  TRIA1 

Same  as  TRIA1 

QDMEM 

Same  as  TRMEM 

Same  as  TRMEM 

QDMEM1 

Same  as  TRMEM 

Same  as  TRMEM 

QDMEM2 

Same  as  TRMEM 

Same  as  TRMEM 

TRIA2 

Same  as  TRIA1 

Same  as  TRIA1 

QUAD2 

Same  as  TRIA1 

Same  as  TRIA1 

QUAD! 

Same  as  TRIA1 

Same  as  TRIA1 

BAR 

2 

SA1) 

2 

SA1  ) 

RM 

3 

SA2  \ * 

3 

SA2  v* 

RM 

4 

SA3  ( 

4 

SA3  ( 

RM 

5 

SA4  / 

5 

SA4  7 

RM 

6 

Axial 

6 

Axi  al 

RM 

7 

SA-maximum 

7 

SA1  ) 

IP 

8 

SA-mi nimum 

8 

SA2  L 

IP 

9 

Safety  Margin  in  Tension 

9 

SA3  ( 

IP 

10 

SB1  ) 

10 

SA4  ; 

IP 

11 

SB2  (* 

11 

Axial 

IP 

12 

SB3  ( 

12 

SB!  \ 

RM 

13 

SB4  ) 

13 

SB2  I 

RM 

14 

SB-maximum 

14 

SB3  / 

RM 

15 

SB -mi nimum 

15 

SB4  U 

RM 

16 

Safety  Margin  in  Comp. 

16 

SB1  [ 

IP 

17 

SB2  \ 

IP 

18 

SB3 

IP 

19 

SB4  / 

IP 

C0NEAX 

Z1  = Fibre  Distance  1 

4 

Normal -u  at  1 

5 

Normal -v  at  1 

6 

Shear-uv  at  1 

7 

0-Shear  Angle  at  1 

8 

Major-Princi  pal  at  1 

9 

Minor-Principal  at  1 

10 

Maximum  Shear  at  1 

Z2  = Fibre  Distance  2 

12 

Normal -u  at  2 

13 

Normal -v  at  2 

14 

Shear-uv  at  2 

15 

0-Shear  Angle  at  2 

16 

Major-Principal  at  2 

17 

Minor-Principal  at  2 

18 

Maximum  Shear  at  2 

TRIARG 

2 

Radial  (x) 

3 

Circum.  (Theta) 

4 

Axial  (z) 

5 

Shear  (zx) 

*See  footnote  2 on  next  page. 
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Element 

Name 

Item 

Code 

Real  Element  Stresses 
Item 

Item 

Code 

Complex  Element  Stresses 
Item 

Real -Mag.  or 
Imag. -Phase 

TRAPRG 

2 

Radial  (x) 

at  1 

3 

Circum.  (Theta) 

at  1 

4 

Axial  (z) 

at  1 

5 

Shear  (zx) 

at  1 

6 

Radial  (x) 

at  2 

7 

Circum.  (Theta) 

at  2 

8 

Axial  (z) 

at  2 

9 

Shear  (zx) 

at  2 

10 

Radial  (x) 

at  3 

| 

11 

Circum.  (Theta) 

at  3 

12 

Axial  (z) 

at  3 

13 

Shear  (zx) 

at  3 

14 

Radial  (x) 

at  4 

15 

Circum.  (Theta) 

at  4 

16 

Axial  (z) 

at  4 

17 

Shear  (zx) 

at  4 

18 

Radial  (x) 

at  5 

19 

Circum.  (Theta) 

at  5 

I 

20 

Axial  (z) 

at  5 

21 

Shear  (zx) 

at  5 

T0RDRG 

2 

Mem.-Tangen. 

at  1 

3 

Mem. -Circum. 

at  1 

4 

Flex.-Tangen. 

at  1 

5 

Flex. -Circum. 

at  1 

6 

Shear-Force 

at  1 

, 

7 

Mem.-Tangen. 

at  2 

8 

Mem.-Ci rcum. 

at  2 

9 

Flex.-Tangen. 

at  2 

10 

Flex. -Circum. 

at  2 

11 

Shear-Force 

at  2 

12 

Mem.-Tangen . 

at  3 

13 

Mem. -Circum. 

at  3 

14 

Flex.-Tangen . 

at  3 

15 

Flex.-Ci rcum. 

at  3 

16 

Shear-Force 

at  3 

Note: 

1.  If  output  is  magnitude/phase  the  magnitude  replaces  the  real  part  and  the  phase  replaces 
the  imaginary  part. 


2.  The  symbols  SA1 ,2,3,4  and  SB1 ,2,3,4  stand  for  stresses  on  end 
E,  and  F respectively  as  defined  on  the  first  continuation  card  of  the 


A or  B at  locations  C, 
PBAR  bulk  data  card. 


D, 
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Element  Force  Item  Codes 

(All  items  are  element  forces  (or  moments)  unless  otherwise  indicated) 


Element 

Name 

Item 

Code 

Real  Element  Forces 
Item 

Item 

Code 

Complex  Element  Forces 
Item 

Real -Mag.  or 
Imag. -Phase 

R0D 

2 

Axial  Force 

2 

Axial  Force 

RM 

3 

Torque 

3 

Axial  Force 

IP 

4 

Torque 

RM 

5 

Torque 

IP 

TUBE 

Same  as  R0D 

Same  as  R0D 

SHEAR 

2 

Force  Pts.  1,  3 

2 

Force  Pts.  1 , 3 

RM 

3 

Force  Pts.  2,  4 

3 

Force  Pts.  1,  3 

IP 

4 

Force  Pts.  2,  4 

RM 

5 

Force  Pts.  2,  4 

IP 

TWIST 

2 

Moment  Pts.  1,  3 

2 

Moment  Pts.  1,  3 

RM 

3 

Moment  Pts.  2,  4 

3 

Moment  Pts.  1,  3 

IP 

4 

Moment  Pts.  2,  4 

RM 

5 

Moment  Pts.  2,  4 

IP 

TRIA1 

2 

Bend-Moment-x 

2 

Bend-Moment-x 

RM 

3 

Bend-Moment-y 

3 

Bend-Moment-y 

RM 

4 

Twi st-Moment 

4 

Twist-Moment 

RM 

5 

Shear-x 

5 

Shear-x 

RM 

6 

Shear-y 

6 

Shear-y 

RM 

7 

Bend-Moment-x 

IP 

8 

Bend-Moment-y 

IP 

9 

Twist-Moment 

IP 

10 

Shear-x 

IP 

11 

Shear-y 

IP 

TRBSC 

Same  as  TRIA1 

Same  as  TRIA1 

TRPLT 

Same  as  TRIA1 

Same  as  TRIA1 

C0NR0D 

Same  as  R0D 

Same  as  R0D 

ELAS1 

2 

Force 

2 

Force 

RM 

3 

Force 

IP 

ELAS2 

2 

Force 

2 

Force 

RM 

3 

Force 

IP 

ELAS3 

2 

Force 

2 

Force 

RM 

3 

Force 

IP 

ELAS4 

2 

Force 

2 

Force 

RM 

3 

Force 

IP 

QDPLT 

Same  as  TRIA1 

Same  as  TRIA1 

TRIA2 

Same  as  TRIA1 

Same  as  TRIA1 

QUAD2 

Same  as  TRIA1 

Same  as  TRIA1 
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Element 

Name 

Item 

Code 

Real  Element  Forces 
Item 

Item 

Code 

Complex  Element  Forces 
Item 

Real -Mag.  or 
Imag. -Phase 

QUAD1 

Same  as  TRIA1 

Same  as  TRIA1 

BAR 

2 

Bend-Moment  A1 

2 

Bend-Moment 

A1 

RM 

3 

Bend-Moment  A2 

3 

Bend-Moment 

A2 

RM 

4 

Bend-Moment  B1 

4 

Bend-Moment 

B1 

RM 

5 

Bend-Moment  B2 

5 

Bend -Moment 

B2 

RM 

6 

Shear-1 

6 

Shear-1 

RM 

7 

Shear-2 

7 

Shear-2 

RM 

8 

Axial  Force 

8 

Axial  Force 

RM 

9 

Torque 

9 

Torque 

RM 

10 

Bend-Moment 

A1 

IP 

11 

Bend-Moment 

A2 

IP 

12 

Bend-Moment 

B1 

IP 

13 

Bend-Moment 

B2 

IP 

14 

Shear-1 

IP 

15 

Shear-2 

IP 

16 

Axial  Force 

IP 

17 

Torque 

IP 
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4.3.4  Examples  of  X-Y  Output  Request  Packets 

BEGIN  BULK  or  0UTPUT(PL0T)  card  is  shown  as  a reminder  to  the  user  to  place  his  X-Y  output 
request  packet  properly  in  his  Case  Control  Deck,  i.e.,  at  the  end  of  the  Case  Control  Deck  or 
just  ahead  of  any  structure  plot  requests. 

Example  1 

0UTPUT (XYPL0T) 

PL0TTER  = SC  4020 
XYPL0T  SDISP  / 1 6 (T1 ) 

BEGIN  BULK 

Causes  a single  whole  frame  to  be  plotted  for  the  T1  displacement  component  of  solution  set 
point  16  using  the  default  parameter  values.  If  16(T1)  is  not  in  the  solution  set,  a 
warning  message  will  be  printed  and  no  plot  will  be  made.  The  plot  will  be  generated  for  the 
SC  4020  plotter  on  NASTRAN  tape  PLT2  which  must  be  set  up. 


Example  2 

0UTPUT(XY0UT) 

PL0TTER  =EAI  3500 

XYPL0T,  XYPRINT  VEL0  RESP0NSE  1,5  / 3(R1,  ),  5(  ,R1) 

0UTPUT (PL0T ) 

Causes  a single  frame  (consisting  of  an  upper  half  frame  and  a lower  half  frame)  to  be 
plotted  using  the  default  parameter  values.  The  velocity  of  the  first  rotational  component 
of  grid  point  3 will  be  plotted  on  the  upper  half  frame  and  that  of  grid  point  5 will  be 
plotted  on  the  lower  half  frame  for  subcases  1 and  5.  Tabular  printer  output  will  also  be 
generated  for  both  curves.  The  plots  will  be  generated  for  the  EAI  3500,  30-inch,  table 
plotter  on  NASTRAN  tape  PLT1  which  must  be  set  up.  Scales  will  be  selected  such  that  the 
frame  will  fit  on  8 1/2  x 11 -inch  paper. 


Example  3 


0UTPUT ( XYPL0T ) 

PL0TTER  = SC  4020 

YDIVISI0NS  = 20 

XDIVISI0NS  = 10 

XGRID  LINES  = YES 

YGRID  LINES  = YES 

XYPL0T  DISP  2,5  /10(T1) ,10(T3) 


Causes  two  whole  frame  plots  to  be  generated,  one  for  subcase  2 and  one  for  subcase  5.  Each 
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plot  contains  the  T1  and  T3  displacement  component  for  grid  point  10.  The  default  parameters 
will  be  modified  to  include  grid  lines  in  both  the  x and  y-directions  with  10  spaces  in  the 
x-direction  and  20  spaces  in  the  y-direction.  The  plot  will  be  generated  for  the  SC  4020 
plotter  on  NASTRAN  tape  PLT2  which  must  be  set  up. 

Example  4 

0UTPUT(XYPL0T) 

PL0TTER  = EAI  3500 
XAXIS  = YES 
YAXIS  = YES 
XPAPER  = 17.0 
YPAPER  =22.0 

XYPL0T  STRESS  3/  15(2)/  21(6) 

Causes  two  whole  frame  plots  to  be  generated  using  the  results  from  subcase  3.  The  first 
plot  is  the  response  of  the  axial  stress  for  rod  element  number  15.  The  second  plot  is  the 
response  of  the  major  principal  stress  for  triangular  membrane  element  number  21.  The 
default  parameters  will  be  modified  to  include  the  x-axis  and  y-axis  drawn  through  the 
origin.  Each  plot  will  be  scaled  to  fit  on  17  x 22-inch  paper.  The  plots  will  be  generated 
for  the  EAI  3500,  30-inch,  table  plotter  on  NASTRAN  tape  PLT1  which  must  be  set  up. 
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4.3.5  Summary  of  X-Y  Output  Request  Packet  Cards 


Type  of  value:  I = Integer,  R = Real,  B = BCD.  See  Sections  4.3.2  and  4.3.3  for  details  of 


these  cards. 


Items  pertaining 

to  all  plots 

1. 

PL0TTER 

= P 

_ 

2. 

CAMERA 

= c 

(i) 

3. 

PENSIZE 

= ps 

(i) 

4. 

DENSITY 

= d 

(i) 

5. 

SKIP 

= s 

(i) 

6. 

XPAPER 

= X 

(R) 

YPAPER 

= y 

(R) 

7. 

XMIN 

= xl 

(R) 

XMAX 

= x2 

(R) 

8. 

XL0G 

= yesno* 

(B) 

9. 

YAXIS 

= yesno* 

(B) 

10. 

XINTERCEPT 

= xi 

(R) 

11. 

UPPER  TICS 

= ut 

(I) 

12. 

L0WER  TICS 

= It 

(I) 

13. 

CURVLINESYMB0L 

= els 

(I) 

14. 

XDIVISI0NS 

= xd 

(I) 

15. 

XVALUE  PRINT  SKIP 

= xps 

(I) 

16. 

CLEAR 

17. 

XTITLE 

(anything) 

- 

18. 

T CURVE 

(anything) 

“ 

Whole  frames  only 

Upper  half  frames  only 

Lower  half  frames  only 

1 

YMIN  = yl 

YTMIN  = ytl 

YBMIN  = ybl 

(R) 

YMAX  = y2 

YTMAX  = yt2 

YBMAX  = yb2 

(R) 

2 

XAXIS  = yesno* 

XTAXIS  = yesno* 

XBAXIS  = yesno* 

(B) 

3 

YINTERCEPT  = yi 

YTINTERCEPT  = yti 

YBINTERCEPT  = ybi 

(I) 

4 

YL0G  = yesno* 

YTL0G  = yesno* 

YBL0G  = yesno* 

(B) 

5 

LEFT  TICS  = It 

TLEFT  TICS  = tit 

BLEFT  TICS  = bit 

(I) 

6 

RIGHT  TICS  = rt 

TRIGHT  TICS  = trt 

BRIGHT  TICS  = brt 

(I) 

7 

ALLEDGE  TICS  = aet 

TALL  EDGE  TICS  = taet 

BALL  EDGE  TICS  = baet 

(I) 

8 

YDIVISI0NS  = yd 

YTDIVISI0NS  = ytd 

YBDIVISI0NS  = ybd 

(I) 

9 

YVALUE  PRINT  SKIP  = yps 

YTVALUE  PRINT  SKIP  = ytps 

YBVALUE  PRINT  SKIP  = ybps 

(I) 

10 

XGRID  LINES  = yesno* 

XTGRID  LINES  = yesno* 

XBGRID  LINES  = yesno* 

(B) 

11 

YGRID  LINES  = yesno* 

YTGRID  LINES  = yesno* 

YBGRID  LINES  = yesno* 

(B) 

12 

YTITLE  = (anything) 

YTTITLE  = (anything) 

YBTITLE  = (anything) 

Command  operation  cards 


XYPL0T  ) 

(XYPRINT  / 

ACCE 

! DISP  N 

ELF0RCE 
i N0NLINEAR 
0L0AD 
/ SACCE 

{ (RESP0NSE) 

.XYPUNCH  > 

\ SDISP 

{ < AUT0  > 

subcases  /curves 

'XYPEAK  \ 

SPCF 

i (PSDF  ) 

XYPAPL0T  ) 1 

( STRESS 
SVEL0 
\ VECT0R 
VEL0 

* yesno  must  be  either  YES  or  N0 
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5.1  GENERAL 

In  addition  to  using  the  rigid  formats  provided  automatically  by  NASTRAN,  the  user  may  wish 
to  execute  a series  of  modules  in  a different  manner  than  provided  by  the  rigid  format.  Or,  he 
may  wish  to  perform  a series  of  matrix  operations  which  are  not  contained  in  any  existing  rigid 
format.  If  the  modifications  to  an  existing  rigid  format  are  minor,  the  ALTER  feature  described 
in  Section  2 may  be  employed.  Otherwise,  a user-wri tten  Direct  Matrix  Abstraction  Program 
(DMAP)  should  be  used. 

DMAP  is  the  user-oriented  language  used  by  NASTRAN  to  solve  problems.  A rigid  format  is 
basically  a collection  of  statements  in  this  language.  DMAP,  like  English  or  F0RTRAN,  has  many 
grammatical  rules  which  must  be  followed  to  be  interpretable  by  the  NASTRAN  DMAP  compiler. 

Section  5.2  provides  the  user  with  the  rules  of  DMAP  which  will  allow  him  to  understand  the  rigid 
format  DMAP  sequences,  write  ALTER  packages,  and  construct  his  own  DMAP  sequences  using  the  many 
modules  contained  in  the  NASTRAN  DMAP  repertoire. 

Section  5.3  describes  individually  the  many  nonstructural ly  oriented  modules  contained  in 
the  NASTRAN  library  while  Section  5.4  provides  ' ^ral  examples  of  DMAP  usage. 

User-written  modules  must  conform  to  the  rules  and  usage  conventions  described  herein. 
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5.2  DMAP  RULES 

Grammatically,  DMAP  instructions  consist  of  two  types:  Executive  Operation  Instructions  and 

Functional  Module  Instructions.  Grammatical  rules  for  these  two  types  of  instructions  will  be 
discussed  separately  in  subsequent  sections. 

Functional  modules  are  arbitrarily  classified  as  structural  modules,  matrix  operation 
modules,  utility  modules,  or  user-generated  modules. 

The  DMAP  sequence  itself  consists  of  a series  of  DMAP  instructions  or  statements,  the  first 
of  which  is  BEGIN  and  the  last  of  which  is  END.  The  remaining  statements  consist  of  Executive 
Operation  instructions  and  Functional  Module  calls. 

5.2.1  DMAP  Rules  for  Functional  Module  Instructions 

The  primary  characteristic  of  the  Functional  Module  DMAP  instruction  is  its  prescribed  format. 
The  general  form  of  the  Functional  Module  DMAP  statement  is: 

M0D  II  ,12, — ,Im/01 ,02,  — ,0n/al  ,bl  ,pl/a2,b2,p2 /az,bz,pz  $ 

where  M0D  is  the  DMAP  Functional  Module  name, 

Ii;  i = 1 ,m  are  the  Input  Data  Block  names, 

0i ; i = l,n  are  the  0utput  Data  Block  names, 
and  ai,bi,pi;  i = 1 ,z  are  the  Parameter  Sections. 

In  the  general  form  shown  above,  commas  (,)  are  used  to  separate  several  like  items  while 
slashes  (/)  are  used  to  separate  sections  from  one  another.  The  module  name  is  separated  from  the 
rest  of  the  instruction  by  a blank  or  a comma  (,).  The  dollar  sign  ($)  is  used  to  end  the  in- 
struction and  is  not  required  unless  the  instruction  ends  in  the  delimiter  / . Blanks  may  be  used 
in  conjunction  with  any  of  the  above  delimiters  for  ease  of  reading. 

A functional  module  communicates  with  other  modules  and  the  executive  system  entirely  through 
its  inputs,  outputs  and  parameters.  The  characteristics  or  attributes  of  each  functional  module 
are  contained  in  the  Module  Properties  List  (MPL)  described  in  Section  2 of  the  Programmer's 
Manual  and  are  reflected  in  the  DMAP  Module  Descriptions  that  follow  in  Section  5.3  and  in  the 
Module  Functional  Descriptions  contained  in  Chapter  4 of  the  Programmer's  Manual.  The  module  name 
is  a BCD  value  (which  consists  of  an  alphabetic  character  followed  by  up  to  seven  additional 
alphanumeric  characters)  and  must  correspond  to  an  entry  in  the  MPL.  A Data  Block  name  may  be 
either  a BCD  value  or  null.  The  absence  of  a BCD  value  indicates  that  the  Data  Block  is  not 
needed  for  a particular  application. 
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5. 2.1.1  Each  Functional  Module  DMAP  statement  must  conform  to  the  MPL  regarding 

1 . Name  spelling 

2.  Number  of  input  data  blocks 

3.  Number  of  output  data  blocks 

4.  Number  of  parameters 

5.  Type  of  each  parameter 

5. 2. 1.2  Functional  Module  Names 

The  only  Functional  Module  DMAP  names  allowed  are  those  contained  in  the  MPL.  Therefore,  if 
a user  wishes  to  add  a module,  he  must  either  use  one  of  the  User  Module  names  provided  (see 
Section  5.3.3)  or  add  a name  to  the  MPL.  The  Programmer's  Manual  should  be  consulted  when  adding 
a new  module  to  NASTRAN. 

5. 2. 1.3  Functional  Module  Input  Data  Blocks 

An  input  data  block  must  be  previously  defined  in  the  DMAP  sequence.  This  is  accomplished 
by  causing  the  data  block  to  be  output  from  a previous  DMAP  instruction.  Input  File  Processor 
outputs  and  any  user-input  (via  Bulk  Data  Cards)  DMI  or  DTI  data  block  names  are  exempt  from 
this  rule  as  are  data  blocks  existing  on  the  Old  Problem  Tape.  Since  the  number  of  Data  Blocks  is 
prescribed,  the  number  of  separating  commas  must  be  one  less  than  the  number  of  Data  Blocks,  even 
though  one  or  more  Data  Blocks  are  null. 

5. 2. 1.4  Functional  Module  Output  Data  Blocks 

A data  block  name  may  appear  as  an  output  once  and  only  once.  New  names  may  be  equivalenced 
to  old  ones,  however,  as  described  in  Section  5. 2. 3. 2.  Since  the  number  of  Data  Blocks  is  pre- 
scribed, the  number  of  separating  commas  must  be  one  less  than  the  number  of  Data  Blocks,  even 
though  one  or  more  Data  Blocks  are  null. 

5. 2. 1.5  Functional  Module  Parameters 

Parameters  are  used  for  many  purposes.  They  may  convey  data  values  into  and/or  out  from 
the  module,  or  they  may  simply  serve  as  flags  to  control  the  computational  flow  within  the  module. 
The  general  form  of  a parameter  section  of  a DMAP  instruction  is 

ai  ,bi ,pi 

where  the  parameter  specifications  are: 
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ai  = 


V 

C 


Parameter  value  is  variable  and  may  be  changed 
by  the  module  during  execution. 

Parameter  value  is  prescribed  initially  by  the 
user  and  is  an  unalterable  constant. 


bi  = 


Y 

N 


Initial  parameter  value  may  be  specified  on  a 
PARAM  bulk  data  card. 

Initial  parameter  value  may  not  be  specified  on  a 
PARAM  bulk  data  card. 


pi 


PNAME  = v 

PNAME 

v 


PNAME  is  a BCD  value  selected  by  the  user  to 
represent  the  name  of  the  parameter. 


The  various  forms  available  for  pi  require  additional  clarification.  The  form  v means  a 
value  for  the  parameter  and  may  only  be  used  when  ai=C  and  bi=N.  The  other  forms  will  be 
clarified  in  the  symbolic  examples  that  follow.  Each  parameter  has  an  initial  value  which  is 
established  when  the  DMAP  sequence  is  complied  during  execution  of  the  NASTRAN  preface.  The  means 
by  which  initial  values  are  established  for  all  DMAP  parameters  will  be  explained  by  the  symbolic 
examples  that  follow.  The  value  used  at  execution  time  may  differ  from  the  initial  value  if  and 
only  if  the  module  changes  the  value,  if  ai  = "V",  and  the  parameter  name  appears  in  a SAVE  (see 
Section  5.3.4)  instruction  immediately  following  the  module.  Six  parameter  types  are  available. 
The  proper  type  is  specified  by  the  Module  Properties  List  (MPL).  The  types  and  examples  of 
values  as  they  would  be  written  in  DMAP  are  given  below: 


Parameter  Type 

Integer 

Real 

BCD 

Double-Precision 
Complex  Single-Precision 
Complex  Double-Precision 


Value  Examples 


7 

-3.6 


-2 
2.4+5 
AI  2 
2.5D0 
(1.0, -1.0) 
(1.9D0,-4.0D1) 


0 

0.01-3 


Many  forms  of  the  parameter  section  may  be  used.  These  will  be  explained  in  some  detail. 

null  This  is  equivalent  to  /C,N,v  where  v is  the  MPL  default  value  which  must  exist.  No 

nonnull  parameters  may  follow  a null  parameter  in  the  DMAP  statement.  A null  is  not 
punched,  nor  is  the  preceding  /. 

/C,N,v  Constant  input  parameter 

Examples:  /C,N,0/C,N,BKL0/C,N, (1 .0,-1. 0) 

In  the  three  examples  shown,  the  values  0 (integer),  BLK0  (BCD)  and  l.O-il.O 
(complex,  single  precision)  are  defined. 
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/C,Y, PNAME  Constant  input  parameter;  MPL  default  value  is  used  unless  a PARAM  bulk  data  card 
referencing  PNAME  is  present.  Error  condition  is  detected  if  either  no  PARAM  card 
is  present  or  if  no  MPL  default  value  exists. 

/C,Y,PNAME=v  Constant  input  parameter;  the  value  v is  used  unless  a PARAM  bulk  data  card  refer- 
encing PNAME  is  present. 


/V,Y, PNAME  Variable  parameter;  may  be  input,  output,  or  both;  initial  value  is  the  first  of 
or  1.  value  from  the  most  recently  executed  SAVE  instruction,  if  any 

/V,Y,PNAME=v  2.  value  from  PARAM  bulk  data  card  referencing  PNAME  will  be  used  if  present 

in  Bulk  Data  Deck 

3.  v,  if  present  in  DMAP  instruction 

4.  MPL  default  value,  if  any 

5.  0 


If  a parameter  is  output  from  a functional  module  and  if  the  output  value  is  to  be 
carried  forward,  a SAVE  instruction  must  immediately  follow  the  DMAP  instruction 
in  which  the  parameter  is  generated. 

/V,N, PNAME  Variable  parameter;  may  be  input,  output,  or  both;  initial  value  is  the  first  of 
or  1.  value  from  the  most  recently  executed  SAVE  instruction,  if  any 

/V,N,PNAME=v  2.  v,  if  present  in  DMAP  instruction 

3.  MPL  default  value,  if  any 

4.  0 


5.2.2  DMAP  Rules  for  Executive  Operation  Instructions 

Each  Executive  Operation  statement  has  its  own  format  which  is  generally  open-ended,  meaning 
the  number  of  inputs,  outputs,  etc.  is  not  prescribed.  Executive  Operation  instructions  or 
statements  are  divided  into  general  categories  as  follows: 

1.  Declarative  instructions  FILE,  BEGIN  and  LABEL  which  aid  the  DMAP  compiler  and  the 
file  allocator. 

2.  Instructions  CHKPNT,  EQUIV,  PURGE  and  SAVE  which  aide  the  NASTRAN  executive  system  in 
allocating  files,  interfacing  between  functional  modules  and  in  restarting  a problem. 

3.  Control  instructions  REPT,  JUMP,  C0ND,  EXIT  and  END  which  control  the  order  in  which 
DMAP  instructions  are  executed. 

The  rules  associated  with  the  Executive  Operation  instructions  are  distinct  for  each  instruction 
and  are  discussed  individually  in  Section  5.3.4. 

5.2.3  Techniques  and  Examples  of  Executive  Module  Usage 

Even  though  the  DMAP  program  may  be  interpretable  by  the  DMAP  compiler  it  does  not  guarantee 
that  the  program  will  yield  the  desired  results.  Therefore  this  section  is  provided  to  acquaint 
the  DMAP  programmer  with  techniques  and  examples  used  in  writing  DMAP  programs.  In  particular 
the  instructions  REPT,  FILE,  EQUIV,  PURGE  and  CHKPNT  will  now  be  discussed  in  some  detail.  The 
DMAP  module  descriptions  for  all  nonstructural  modules  will  be  found  in  Section  5.3. 
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The  new  DMAP  user  should  read  Section  5.3  to  obtain  the  necessary  knowledge  of  terminology 
before  reading  this  section. 

The  data  blocks  and  functional  modules  referenced  in  the  following  examples  are  fictitious 
and  have  no  relationship  to  any  real  data  blocks  or  functional  modules. 

A data  block  is  described  as  having  a status  of  "not  generated,"  "generated"  or  "purged."  A 
status  of  not  generated  means  that  the  data  block  is  available  for  generation  by  appearing  as 
output  in  a functional  module.  A status  of  generated  means  that  the  data  block  contains  data 
which  is  available  for  input  to  a subsequent  module.  A status  of  purged  means  that  the  data 
block  cannot  be  generated  and  any  functional  module  attempting  to  use  this  data  block  as  input 
or  output  will  be  informed  that  the  purged  data  block  is  not  available  for  use. 

5. 2. 3.1  The  REPT  and  FILE  Instructions  (see  Section  5.3.4) 

The  DMAP  instructions  bounded  by  the  REPT  instruction  and  the  label  referenced  by  the  REPT 
instruction  are  referred  to  as  a loop.  The  location  referenced  by  the  REPT  is  called  the  top 
of  the  loop.  In  many  respects  a DMAP  loop  is  like  a giant  functional  module  since  it  requires 
inputs  and  generates  output  data  blocks  which  usually  can  be  handled  correctly  by  the  File 
Allocator  (see  Section  4.9  of  the  Programmer's  Manual)  without  any  special  action  by  the  DMAP 
programmer.  The  one  exception  is  a data  block  that  is  not  referenced  outside  the  loop  (i.e.,  an 
internal  data  block  with  respect  to  the  loop).  The  file  allocator  considers  internal  data  blocks 
as  scratch  data  blocks  to  be  used  for  the  present  pass  through  the  loop  but  not  to  be  saved  for 
input  at  the  top  of  the  loop.  Should  the  DMAP  programmer  desire  to  save  an  internal  data  block, 
he  may  do  so  by  declaring  the  data  block  SAVE  in  the  FILE  instruction. 

When  the  REPT  instruction  transfers  control  back  to  the  top  of  the  loop,  the  status  of  all 
internal  data  blocks  is  changed  to  "not  generated"  unless  the  internal  data  block  is  declared 
SAVE  in  a FILE  instruction.  Note  that  this  rule  also  applies  to  data  blocks  declared  APPEND  (see 
Section  5.3.4).  That  is,  an  internal  data  block  that  is  declared  APPEND  in  a FILE  instruction  is 
not  saved  unless  it  is  also  declared  SAVE.  It  should  also  be  noted  that  equivalences  established 
between  internal  data  blocks  (not  declared  saved)  and  data  blocks  referenced  outside  the  loop  are 
not  carried  over  for  the  next  time  through  the  loop.  The  equivalence  must  be  re-established  each 
time  through  the  loop.  Data  blocks  generated  by  the  Input  File  Processor  are  considered  referenced 
outside  of  all  DMAP  loops. 
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EXAMPLE  using  REPT  and  FILE  instructions. 


DMAP 

loop 


BEGIN  $ 

FILE  X=SAVE  / Y=APPEND,SAVE  / Z=APPEND  $ 

LABEL  LI  $ 

M0D1  B/W,Y  $ 

C0ND  L3,PX  $ 

M0D2  A/X/V,N ,PX=0  $ 

SAVE  PX  $ 

LABEL  L3  $ 

M0D3  W,X  ,Y/Z  $ 

REPT  LI  ,1  $ 

M0D4  Z //  $ 

END  $ 


Assume  that  M0D2  sets  PX  < 0 when  it  is  executed.  Note  that  Z is  declared  APPEND  but  it  need 
not  be  declared  SAVE  since  it  is  referenced  outside  the  loop,  whereas  Y must  be  saved  since  it  is 
an  internal  data  block  that  is  to  be  appended.  X is  an  internal  data  block  that  is  to  be  saved 
since  it  will  only  be  generated  the  first  time  through  the  loop  but  is  needed  as  input  each 
time  the  loop  is  repeated.  W is  an  internal  data  block  that  is  generated  each  time  through  the 
loop;  therefore  it  is  not  saved. 

The  following  table  shows  what  happens  when  the  above  DMAP  program  is  executed.  Only  modules 
being  executed  are  shown  in  the  table.  Data  blocks  A and  B are  assumed  to  be  generated  by  the  in- 
put file  processor,  and  hence  are  considered  referenced  outside  of  all  DMAP  loops. 
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Module  being 
executed 

Input  status 
and  comments 

Output  status  and  comments 

M0D1 

B-assumed  generated  by 
the  input  file 
processor 

W,  Y - generated 

C0ND 

PX  is  0 

No  transfer  occurs  since  PX  > 0 

M0D2 

A-assumed  generated  by 
the  input  file 
processor 

X - generated 

PX  is  set  < 0 

SAVE 

PX  < 0 

The  value  created  above  is  saved  for  subsequent 
use. 

M0D3 

W,  X,  V are  all 
generated  at  this 
point 

Z - generated 

REPT 

Loop  count  is 
initially  set  at  1 

Transfer  to  LI  - set  loop  count  to  1-1=0 
Status  of  data  blocks  at  top  of  loop  will  be: 

A,  B,  Z - generated  (referenced  outside  loop) 

X,  Y - generated  (internal  data  blocks  declared 
saved) 

W - not  generated  (internal  data  block) 

M0D1 

B - generated 

W - generated 
Y - generated  (appended) 

C0ND 

PX  is  now  < 0 due  to 
SAVE 

Transfer  to  L3  occurs 

M0D3 

W,  X,  Y - generated 

Z - generated  (appended) 

REPT 

Loop  count  is  now  0 

No  transfer  occurs. 

M0D4 

Z - generated 

Output  to  printer  (assumed) 

END 

Normal  termination  of  problem. 

5. 2. 3. 2 The  EQUIV  Instruction  (see  Section  5.3.4) 

There  are  no  restrictions  on  the  status  of  data  blocks  referenced  in  an  EQUIV  instruction. 
Consider  the  instruction  EQUIV  A,B-|, — ,B^/P  $ when  P < 0.  Data  blocks  B-j , ,B^  take  on  all 

the  characteristics  of  data  block  A including  the  status  of  A.  This  means  the  status  of  some  B- 
can  change  from  purged  to  generated  or  not  generated. 

The  EQUIV  instruction  will  unequivalence  data  blocks  when  P > 0.  In  an  unequivalence  opera- 
tion, the  status  of  all  secondary  data  blocks  reverts  to  not  generated. 

Suppose  A,  B,  and  C are  all  equivalenced  and  P ^ 0.  EQUIV  A,B/P  $ will  break  the 
equivalence  between  A and  B but  not  between  A and  C. 
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Now  consider  the  following  situation.  Data  block  B is  to  be  generated  by  repeatedly 
executing  functional  module  M0D2.  The  input  to  M0D2  is  the  previous  output  from  M0D2.  That  is 
to  say,  each  successive  generation  of  B depends  on  the  previous  B generated.  The  following 
example  shows  how  the  EQUIV  instruction  is  used  to  solve  this  problem.  Assume  parameter  BREAK  > 0 
and  parameter  LINK  < 0. 


EXAMPLE  of  EQUIV  instruction. 


DMAP 

loop 


BEGIN 
M0D1 
( LABEL 
\ EQUIV 
< M0D2 
) EQUIV 
' REPT 
M0D3 
END 


$ 

A/B  $ 

LI  $ 

B ,BB/BREAK  $ 
B/BB  $ 
BB,B/LINK  $ 
LI  ,1  $ 

BB//  $ 

$ 


The  following  table  shows  what  happens  when  the  above  DMAP  program  is  executed.  Only  modules 
being  executed  are  shown  in  the  table. 


Module  being 
executed 

Input  status 
and  comments 

Output  status  and  comments 

M0D1 

A-assumed  generated  by 
input  processor 

B - generated 

EQUIV 

B will  not  be  equi- 
valenced  to  BB  since 
BREAK  > 0. 

No  action  taken. 

M0D2 

B-generated 

BB  - generated 

EQUIV 

BB  and  B are  not 
equivalenced. 

B - generated 
BB  - generated 
LINK  < 0. 

B is  equivalenced  to  BB.  That  is,  B assumes  all 
of  the  characteristics  of  BB. 

B and  BB  then  both  have  the  status  of  generated. 

REPT 

Loop  count  is 
initially  1 

Transfer  to  LI;  set  loop  count  to  1-1=0. 

EQUIV 

B and  BB  are  gener- 
ated and  equivalenced. 
BREAK  > 0. 

The  equivalence  is  broken;  B - generated,  BB  - 
not  generated 

M0D2 

B-generated 

BB  - generated 

EQUIV 

BB  and  B are  gener- 
ated and  not 
equivalenced. 

LINK  < 0. 

B equivalenced  to  BB;  B,BB  - generated 

REPT 

Loop  count  is  0 

No  transfer  occurs. 

M0D3 

BB  - generated 

Output  to  printer  (assumed) 

END 

Normal  termination  of  problem. 

in 
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Since  equivalences  are  automatically  broken  between  internal  files  (not  declared  saved)  and 
files  referenced  outside  the  loop,  the  above  DMAP  program  could  be  written  as  follows  and  the 
same  results  achieved. 


BEGIN 

$ 

M0D1 

A/B  $ 

1 

f LABEL 

LI  $ 

urmr  > 

) M0D2 

B/BB  $ 

loop  ; 

) EQUIV 

BB.B/LINK  $ 

( 

, REPT 

LI  ,1  $ 

M0D3 

B//  $ 

END 

$ 

Data  block  BB  is  now  internal;  therefore,  the  instruction  EQUIV  B,BB/BREAK  $ is  not  needed. 

5.2. 3.3  The  PURGE  Instruction  (see  Section  5.3.4) 

The  status  of  a data  block  is  changed  to  purged  by  explicitly  or  implicitly  purging  it.  A 
data  block  is  explicitly  purged  through  the  PURGE  instruction,  whereas  it  is  implicitly  purged  if 
it  is  not  created  by  the  functional  module  in  which  it  appears  as  an  output. 

The  primary  purpose  of  the  PURGE  instruction  is  to  prepurqe  data  blocks.  Prepurging  is  the 
explicit  purging  of  a data  block  prior  to  its  appearance  as  output  from  a functional  module. 
Prepurging  data  blocks  allows  the  NASTRAN  executive  system  to  allocate  available  files  more 
efficiently  which  decreases  problem  execution  time.  The  DMAP  programmer  should  look  for  data 
blocks  that  can  be  prepurged  and  purge  them  as  soon  as  it  is  recognized  that  they  will  not  be 
generated. 

Sometimes  during  the  execution  of  a problem  it  is  necessary  to  generate  a data  block  whose 
status  is  purged.  This  situation  can  occur  both  in  DMAP  looping  and  in  a modified  restart 
situation.  In  order  to  generate  a data  block  that  is  purged  it  is  first  necessary  to  unpurge  it 
(i.e.,  change  its  status  from  purged  to  not  generated).  Unpurging  is  achieved  by  executing  a 
PURGE  instruction  which  references  the  purged  data  block  and  whose  purge  parameter  is  positive. 

The  PURGE  instruction  thus  has  two  functions,  to  unpurge  as  well  as  purge  data  blocks 
depending  on  the  value  of  the  purge  parameter  and  the  status  of  the  referenced  data  block. 

The  following  table  shows  what  action  is  taken  by  the  PURGE  instruction  for  all  combinations  of 
input. 
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PURGE  A/P  $ 

Status  of  data  block 

Value  of  P 

Status  of  Data  block 

A prior  to  PURGE 

A after  PURGE 

Not  generated 

P > 0 

Not  generated  (i.e.,  no  action  taken) 

Not  generated 

P < 0 

Purged 

Generated 

P > 0 

Generated  (i.e.,  no  action  taken) 

Generated 

P < 0 

Purged 

Purged 

P > 0 

Not  generated  (i.e.,  unpurged) 

Purged 

P < 0 

Purged  (i.e.,  no  action  taken) 

The  user  may  wonder  why  he  should  not  prepurge  all  data  blocks  and  then  unpurge  them  when 
necessary  in  order  to  really  assist  the  file  allocator.  One  should  not  do  this,  since  there  is  a 
limited  amount  of  space  in  the  table  where  the  status  of  data  blocks  is  kept.  One  may  overflow 
this  table  if  too  many  data  blocks  are  purged  at  one  time.  Therefore,  only  prepurge  those  data 
blocks  that  can  truly  be  prepurged. 


EXAMPLE  of  explicit  and  implicit  purging  and  prepurging. 

BEGIN  $ 

M0D1  IP/A/V,Y ,PX/V, Y ,PY/V,Y,PB  $ 

SAVE  PX,PY,PB  $ 

PURGE  X/PX  / Y/PY  $ 

M0D2  A/B,C,D/V,Y,PB/V,Y,PC  $ 

SAVE  PC  $ 

PURGE  C/PC  $ 

M0D3  B,C,D/E  $ 

M0D4  E/X,Y,Z  $ 

M0D5  X.Y.Z//  $ 

END  $ 

Assume  that  module  M0D1  sets  PX  < 0,  PY  > 0 and  PB  = 0.  Assume  that  B is  not  generated  by  M0D2 

if  PB  = 0.  Assume  that  M0D2  sets  PC  < 0,  but  does  not  change  PB. 


The  following  table  shows  what  happens  when  the  above  DMAP  program  is  executed.  Only 
modules  being  executed  are  shown  in  the  table. 
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Module  being 
executed 

Input  status 
and  comments 

Output  status  and  comments 

M0D1 

IP-assumed  generated 
by  the  input  file 
processor 

A - generated 

PX  < 0,  PY  > 0,  PB  = 0 

SAVE 

PX  < 0,  PY  > 0, 
PB  = 0 

Parameter  values  are  saved  for  use  in  subsequent 
modules. 

PURGE 

X,Y-not  generated 
PX  < 0,  PY  > 0 

X - purged  (i.e.,  prepurged) 
Y - not  generated 

M0D2 

A - generated;  PB  = 0 

B - purged  (i.e.,  implicitly);  C,  D - generated; 
PC  < 0. 

SAVE 

PC  < 0 

PB  value  not  saved  since  M0D2  did  not  reset  it. 

PURGE 

C - generated 
PC  < 0 

C - purged 

M0D3 

B,  C - purged 
D - generated 

E - generated 

M0D4 

E - generated 

X - purged;  Y - generated;  Z - generated 

M0D5 

X - purged 

Y,  Z - generated 

Output  to  printer  (assumed) 

END 

Normal  termination  of  problem. 

EXAMPLE  of  unpurging. 


DMAP 

loop 


Assume  that 


BEGIN 

$ 

FILE 

X=SAVE/Y=SAVE  $ 

FILE 

Z=APPEND  $ 

M0D1 

IP/ A $ 

/ LABEL 

LI  $ 

/ C0ND 

L2.NPX  $ 

[ PURGE 

X/NPX  $ 

1 M0D2 

A/X,Y/V,Y,PX=0/V,N,NPX=0  $ 

< SAVE 

PX.NPX  $ 

1 PURGE 

X/PX  $ 

f LABEL 

L2  $ 

V M0D3 

X.Y/Z  $ 

\ REPT 

□ ,2  $ 

M0D4 

Z//  $ 

END 

$ 

M0D2  sets 

PX<0  and  NPXsO  the  first  time 

Assume  that  M0D2  sets  PX  _>  0 


and  NPX  < 0 the  second  time  it  is  executed. 


The  following  table  shows  what  happened  when  the  above  DMAP  program  is  executed.  Only 
modules  being  executed  are  shown  in  the  table. 
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Module  being 
executed 

Input  status 
and  comments 

Output  status  and  comments 

M0D1 

IP-assumed  generated 
by  input  file 
processor. 

A - generated 

C0ND 

NPX  = 0 

Jump  not  executed 

PURGE 

X - not  generated 

X - not  generated  (i.e.,  no  action  taken) 

M0D2 

A - generated 

X,  Y - generated;  PX  < 0,  NPX  > 0 

SAVE 

PX  < 0,  NPX  > 0 

PURGE 

X - generated;  PX  < 0 

X - purged 

M0D3 

X - purged; 

Y - generated 

Z - generated 

REPT 

Loop  count  = 2 

Transfer  to  location  LI;  Loop  count  = 1 

CjOND 

NPX  * 0 

Jump  not  executed 

PURGE 

X - purged;  NPX  £ 0 

X - not  generated  (i.e.,  unpurged) 

M0D2 

A - generated 

X - generated;  Y - generated  (note  old  data  for 
Y is  lost  because  Y not  Appended);  PX  > 0, 

NPX  < 0 

SAVE 

PX  ^ 0,  NPX  < 0 

PURGE 

X - generated;  PX  > 0 

X - generated  (i.e.,  no  action  taken) 

M0D3 

X,Y  - generated 

Z - generated  (note  new  data  appended  to  old 
because  Z declared  appended) 

REPT 

Loop  count  = 1 

Transfer  to  location  LI;  Loop  count  = 0 

C0ND 

NPX  < 0 

Transfer  to  location  L2 

M0D3 

X,  Y - generated 

Z - generated  (i.e.,  appended) 

REPT 

Loop  count  = 0 

Fall  through  to  next  instruction 

M0D4 

Z - generated 

Output  to  printer  (assumed) 

END 

Normal  termination  of  problem 

5. 2. 3.4  The  CHKPNT  Instruction  (see  Section  5.3.4) 

The  CHKPNT  instruction  provides  the  user  with  a means  for  saving  data  blocks  for  subsequent 
restart  of  his  problem  with  a minimum  amount  of  redundant  processing.  The  following  rules  will 
assure  the  DMAP  programmer  of  the  most  efficient  restart. 

1.  Checkpoint  all  output  data  blocks  from  every  functional  module. 
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2.  Checkpoint  all  data  blocks  mentioned  in  a PURGE  instruction. 

3.  Checkpoint  all  secondary  data  blocks  in  an  EQUIV  instruction.  Never  checkpoint  primary 
data  blocks  in  an  EQUIV  instruction. 

EXAMPLE  of  checkpointing. 

BEGIN  $ 

M0D1  A/B,C/V,Y,P1/V,Y,P2  $ 

SAVE  PI ,P2  $ 

CHKPNT  B,C  $ 

PURGE  X,Y/P1  / Z/P2  $ 

CHKPNT  X,Y,Z  $ 

EQUIV  B.BB/Pl  / C,CC,D/P2  $ 

CHKPNT  BB,CC,D  $ 


END  $ 


The  same  results  are  achieved  if  the  above  program  is  written  as: 
BEGIN  $ 

M0D1  A/B,C/V,YP1/V,Y,P2  $ 

SAVE  PI  ,P2  $ 

PURGE  X.Y/Pl  / Z/P2  $ 

EQUIV  B.BB/Pl  / C,CC,D/P2  $ 

CHKPNT  B,C,X,Y,Z,BB,CC,D  $ 


END  $ 

In  the  first  example  the  data  blocks  were  checkpointed  as  soon  as  possible,  which  is  the 
most  straightforward  way,  but  it  reguired  three  calls  to  the  checkpoint  module,  which  increases 
problem  execution  time.  The  second  way  is  therefore  more  efficient  but  not  quite  so  straight- 
forward. Since  checkpointing  usually  requires  a small  fraction  of  the  total  execution  time,  it 
is  recommended  that  the  user  use  the  most  straightforward  method  to  avoid  trouble.  The  rigid 
format  DMAP  sequences  have  been  designed  for  efficiency  and,  consequently,  they  appear  more 
complex  than  they  really  are. 
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5.3  DMAP  MODULE  DESCRIPTIONS 


Descriptions  of  all  nonstructurally  oriented  Modules  are  contained  herein,  arranged  alpha- 
betically by  category  as  indicated  by  the  lists  below.  Descriptions  for  the  structurally  oriented 
modules  are  contained  in  Section  4 of  the  Programmer's  Manual.  They  are  listed  here  in  order  to 
provide  a complete  list  of  all  NASTRAN  Modules.  Additional  information  regarding  nonstructurally 
oriented  modules  is  also  given  in  Section  4 of  the  Programmer's  Manual. 


Matrix  Operation  Modules  (12)  Utility  Modules  (20) 

(See  page  5.3-3)  (See  page  5.3-16) 


ADD 

PARTN 

INPUT 

PARAML 

ADD5 

SMPYAD 

INPUTT1 

PARAMR 

DEC0MP 

S0LVE 

INPUTT2 

PRTPARM 

FBS 

TRNSP 

MATGPR 

SEEMAT 

MERGE 

UMERGE 

MATPRN 

SETVAL 

MPYAD 

UPARTN 

MATPRT 

TABPCH 

0UTPUT1 

TABPRT 

0UTPUT2 

TABPT 

0UTPUT3 

TIMETEST 

PARAM 

VEC 

User 

Modules  (14) 

Executi ve 

Operation  Modules 

(See  page  5.3-28) 

(See  page  5.3-48) 

DDR 

M0DA 

BEGIN 

FILE 

DUMM0D1 

M0DB 

CHKPNT 

JUMP 

DUMM0D2 

M0DC 

C0ND 

LABEL 

DUMM0D3 

0UTPUT 

END 

PURGE 

DUMM0D4 

0UTPUT4 

EQUIV 

REPT 

INPUTT3 

PARTVEC 

EXIT 

SAVE 

INPUTT4 

XYPRNPLT 

Structurally  Oriented  Modules  (53) 

(See  Section  4 of  the  Programmer 

's  Manual) 

BMG 

GP4 

PRTMSG 

SMA3 

CASE 

GPSP 

RAND0M 

SMP1 

CEAD 

GPWG 

RBMG1 

SMP2 

DDR1 

MCE1 

RBMG2 

SSG1 

DDR2 

MCE2 

RBMG3 

SSG2 

DPD 

MTRXIN 

RBMG4 

SSG3 

DSMG1 

0FP 

READ 

SSG4 

DSMG2 

PLA1 

SCE1 

TA1 

FRRD 

PLA2 

SDR1 

TRD 

GKAD 

PLA3 

SDR2 

VDR 

GKAM 

PLA4 

SDR3 

XYPL0T 

GP1 

PL0T 

SMA1 

XYTRAN 

GP2 

PLTSET 

SMA2 

GP3 

PLTTRAN 
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In  the  examples  that  accompany  each  description,  the  following  notation  is  used: 

1.  Upper  case  letters  and  special  symbols  in  the  DMAP  calling  sequence  must  be  punched  as 
shown  except  for  data  block  names,  parameter  names,  and  label  names  which  are  symbolic. 

2.  Lower  case  letters  represent  constants  whose  permissible  values  are  indicated  in  the 
descriptive  text. 

Due  to  the  many  possible  forms  which  may  be  used  when  writing  parameters,  a variety  of 
arbitrarily  selected  forms  will  be  used  in  the  examples.  This  does  not  imply  that  the  form  used 
in  any  example  is  required  or  that  it  is  the  only  acceptable  form  allowed. 

The  terms  form,  type,  and  precision  are  used  in  many  functional  module  descriptions.  By  form 
is  meant  one  of  the  following: 


Form 


2 


Meaning 

Square 

Rectangular 


6 


Symmetric 


By  type  is  meant  one  of  the  following: 


Type 


Meaning 


4 


2 


3 


Real,  single  precision 
Real,  double  precision 
Complex,  single  precision 
Complex,  double  precision 


By  precision  is  meant  one  of  the  following: 


Precision  Indicator 


Meaning 

Single  precision  numbers 
Double  precision  numbers 


2 
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5.3.1  Matrix  Operations  Modules 
Module 


ADD 

ADD5 

DEC0MP 

FBS 

MERGE 

MPYAD 

PARTN 

SMPYAD 

S0LVE 

TRNSP 

UMERGE 

UPARTN 


Basic  Operation 
[X]  = a[A]  + b[B] 

[X]  = a[A]  + b[B]  + c[C]  + d[D]  + e[E] 
[A]  =>  CL] [U] 

[X]  = ( [L  ] [U] ) - 1 [B] 

All 


[A]  <= 


1 

A12 

A22 


A21 

[X]  = [A][B]  + [C] 

All  i A1 2 

[A]  =>  ‘ 


A21  ! A22 


[X]  = [A][B][C][D][E]  + [F] 

-1 


[X]  = [A]'1  [B] 

[X]  = [A]T 


Page 

5.3- 4 

5. 3- 4a 

5.3- 5 

5.3- 6 

5.3- 7 

5.3- 8 

5.3- 9 

5.3- 12 

5.3- 14 

5.3- 15 

5.3- 1 5a 

5 . 3- 1 5b 
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I.  NAME:  ADD  (Matrix  Add) 

II.  PURPOSE : To  compute  [X]  = a[A]  + b[B]  where  a and  b are  scale  factors. 

III.  DMAP  CALLING  SEQUENCE: 

ADD  A,B  / X / C,Y,ALPHA=(1 .0,2.0)  / C,Y  ,BETA=(3.0 ,4.0)  $ 

IV.  INPUT  DATA  BL0CKS: 

A - Any  matrix 

B - Any  matrix 

Not£:  [A]  and/or  [B]  may  be  purged,  in  which  case  the  correspond!* ng  term  in  the  matrix  sum 

will  be  assumed  null.  The  input  data  blocks  must  be  unique. 

V.  0UTPUT  DATA  BL0CKS : 

X - matrix. 

The  type  of  [X]  is  maximum  of  the  types  of  [A],  [B],  a,  b.  The  size  of  [X]  is  the 
size  of  [A]  if  [A]  is  present.  Otherwise  it  is  that  of  [B], 

Note : [X]  cannot  be  purged. 

VI.  PARAMETERS: 

ALPHA  - Input-complex-single  precision,  default  = (1.0,  0.0).  This  is  a,  the  scalar 
multiplier  for  [A]. 

BETA  - Input-complex-single  precision,  default  = (1.0,  0.0).  This  is  b,  the  scalar 
multiplier  for  [B]. 

JJlote:  If  Im(ALPHA)  or  Im(BETA)  = 0.0  the  correspond!* ng  parameter  will  be  considered  real. 
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I.  NAME:  ADD5  (Matrix  Add) 

II.  PURP0SE:  To  compute  [X]  = a[A]  + b[B]  + c[C]  + d[D]  + e[E]  where  a,  b,  c,  d and  e 

are  scale  factors. 

III.  DMAP  CALLING  SEQUENCE: 

ADD5  A,B ,C ,D,E  / X / C ,Y ,ALPHA=(1 .0 ,2.0)  / C,Y ,BETA=(3.0 ,4.0)  / C,Y,GAMMA=(5.0 ,6 .0)  / 
C,Y,DELTA=(7. 0,8.0)  / C,Y,EPSLN=(9.0 ,1 .0)  $ 


IV.  INPUT  DATA  BL0CKS : 

A,  B,  C,  D,  and  E must  be  distinct  matrices. 

Note : Any  of  the  matrices  may  be  purged,  in  which  case  the  corresponding  term 

in  the  matrix  sum  will  be  assumed  null.  The  input  data  blocks  must  be  unique. 


V.  0UTPUT  DATA  BL0CKS : 

X - matrix. 

The  type  of  [X]  is  maximum  of  the  types  of  A,  B,  C,  D,  E,  a,  b,  c,  d,  e.  The  size 
of  [X]  is  the  size  of  the  first  nonpurged  input. 

Note:  [X]  cannot  be  purged. 


VI.  PARAMETERS: 


ALPHA  - Input-complex-single  precision,  default  = (1.0,  0.0).  This 
for  [A]. 

BETA  - Input-complex-single  precision,  default  = (1.0,  0.0).  This 
for  [B]. 

GAMMA  - Input-complex-single  precision,  default  = (1.0,  0.0).  This 
for  [C]. 

DELTA  - Input-complex-single  precision,  default  = (1.0,  0.0).  This 
for  [D]. 

EPSLN  - Input-complex-single  precision,  default  = (1.0,  0.0).  This 
for  [E]. 


Note:  If  Im( ALPHA) , Im(BETA),  Im( GAMMA),  Im(DELTA) , or  Im(EPSLN)  = 


is  a,  the  scalar  multiplier 
is  b,  the  scalar  multiplier 
is  c,  the  scalar  multiplier 
is  d,  the  scalar  multiplier 
is  e,  the  scalar  multiplier 

0.0,  the  corresponding 


parameter  will  be  considered  real. 
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I.  DEC0MP  (Matrix  Decomposition) 

II.  PURP0SE:  To  decompose  a square  matrix  [A]  into  upper  and  lower  triangular  factors  [U]  and 

[L]  . 

[A]  =>  [L][U] 

III.  DMAP  CALLING  SEQUENCE: 

DEC0MP  A / L,U  / V ,Y ,KSYM  / V,Y,CH0LSKY  / V ,N ,MINDIAG  / V,N,DET  / V,N,P0WER  / V,N,SING  $ 

IV.  INPUT  DATA  BL0CKS : 

A - A square  matrix 

V.  0UTPUT  DATA  BL0CKS: 

L - Nonstandard  lower  triangular  factor  of  [A]. 

U - Nonstandard  upper  triangular  factor  of  [A]. 

VI.  PARAMETERS: 

KSYM  - Input-integer,  default  =1.  1,  use  symmetric  decomposition.  0,  use  uns.ymmetric 

decomposition. 

CH0LSKY  - Input-integer,  default  =0.  1,  use  Cholesky  decomposition  - matrix  must  be  positive 

definite.  0,  do  not  use  Cholesky  decomposition. 

MINDIAG  - Output-real  double  precision,  default  = 0.0D0.  The  minimum  diagonal  term  of  [U]. 

DET  - Output-complex  single  precision,  default  = 0.0D0.  The  scaled  value  of  the 
determinant  of  [A]. 

P0WER  - Output-integer,  default  = 0.  Integer  P0WER  of  10  by  which  DET  should  be  multiplied 
to  obtain  the  determinant  of  [A]. 

SING  - Output-integer,  default  = 0.  SING  is  set  to  -1  if  [A]  is  singular. 

VII.  REMARKS: 

1.  Non-standard  triangular  factor  matrix  data  blocks  are  used  to  improve  the  efficiency 
of  the  back  substitution  process  in  module  FBS.  The  format  of  these  data  blocks  is 
given  in  Section  2 of  the  Programmer's  Manual. 

2.  The  matrix  manipulating  utility  modules  should  be  cautiously  employed  when  dealing  with 
non-standard  matrix  data  blocks. 

3.  If  the  CH0LSKY  option  is  selected,  the  resulting  factor  (which  will  be  written  as  [U] ) 
cannot  be  input  to  FBS. 

4.  Variable  parameters  output  from  functional  modules  must  be  SAVEd  if  they  are  to  be 
subsequently  used.  See  the  Executive  Module  SAVE  description. 
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I.  NAME:  FBS  (Matrix  Forward-Backward  Substitution) 

II.  PURP0SE:  To  solve  the  matrix  equation  [L][U][X]  = ± [B]  where  [L]  and  [U]  are  the  lower  and 

upper  triangular  factors  of  a matrix  previously  obtained  via  Functional  Module  DEC0MP. 

III.  DMAP  CALLING  SEQUENCE: 

FBS  L,U,B  / X / C,N,a  / C,N,b  / C,N,c  / C,N,d  $ 

IV.  INPUT  DATA  BL0CKS : 

L - Nonstandard  lower  triangular  factor 
U - Nonstandard  upper  triangular  factor 
B - Rectangular  matrix 

V.  0UTPUT  DATA  BL0CKS : 

X - Rectangular  matrix  having  the  same  dimensions  as  [B]. 


VI . PARAMETERS: 

a - Input-integer,  default  = 1. 

b - Input-integer,  default  = 1. 

c - Input-integer,  default  = 2. 

d - Input-integer,  default  = 2. 


'i  1 matrix  [L][U]  is  symmetric 
0 matrix  [L][U]  is  unsymmetric 

j 1 solve  [L ] [U] [ X ] = [B] 
j-1  solve  [L][U][X]  = -[B] 

j 1 - use  single  precision  arithmetic 

) 2 - use  double  precision  arithmetic 

j 1 - output  [X]  in  single  precision 

) 2 - output  [X]  in  double  precision 


VII.  REMARKS: 

1.  Non-standard  triangular  factor  matrix  data  blocks  are  used  to  improve  the  efficiency  of 
the  back  substitution  process.  The  format  of  these  data  blocks  is  given  in  Section  2 of 
the  Programmer's  Manual. 

2.  The  matrix  manipulating  utility  modules  should  be  cautiously  employed  when  dealing  with 
non-standard  matrix  data  blocks. 
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I. 

II. 

Ill 

IV. 


V. 

VI. 

VII. 


DMAP  MODULE  DESCRIPTIONS 


NAME:  MERGE  (Matrix  Merge) 

PURP0SE:  To  form  the  matrix  [A]  from  its  partitions: 

P 

j A12 

[ A22 
t 0 


V,Y,TYPE  / V.Y.F0RM  $ 


RP  - Row  partitioning  vector  (see  below)  - Single  precision  column  vector. 

CP  - Column  partitioning  vector  (see  below)  - Single  precision  column  vector. 

Notes : 

1.  Any  or  all  of  [All],  [A12],  [A21],  [A22]  can  be  purged.  When  all  are  purged  this 
implied  [A]  = [0]. 

2.  {RP}  and  {CP}  may  not  both  be  purged. 

3.  See  Remarks  for  meaning  when  either  of  { RP } or  {CP}  is  purged. 

4.  [All],  [A12],  [A21],  [A22]  must  be  unique  matrices. 

0UTPUT  DATA  BL0CKS: 

A - merged  matrix  from  [All],  [A12],  [A21],  [A22] 

Notes : [A]  cannot  be  purged. 

PARAMETERS: 

SYM  - Input-integer,  default  = -1.  SYM  < 0,  {CP}  is  used  for  {RP}.  SYM_>  0,  {CP}  and  {RP} 
are  distinct. 

TYPE  - Input-integer,  default  = 2.  Type  of  [A] 

F0RM  - Input-integer,  default  = 0.  Form  of  [A]  (see  Remarks) 

REMARKS: 

1.  MERGE  is  the  inverse  of  PARTN  in  the  sense  that  if  [All],  [A12],  [A21],  [A22]  were 
produced  by  PARTN  using  {RP},  {CP},  F0RM,  SYM,  and  TYPE  from  [A],  MERGE  will  produce 
[A].  See  PARTN  for  options  on  {RP},  {CP}  and  SYM. 

2.  All  input  data  blocks  must  be  distinct. 

3.  When  FORM  = 0,  a compatible  matrix  [A]  results  as  shown  in  the  following  table: 


[A]  <= 


T 

I 

RP 

I 


All 

A21 
= 0 


DMAP  CALLING  SEQUENCE: 

MERGE  All ,A21 ,A1 2 ,A22 ,CP ,RP  / A / V,Y,SYM  / 

INPUT  DATA  BL0CKS: 

All  - Matrix 
A21  - Matrix 
A12  - Matrix 
A22  - Matrix 


= 0 
t 0 


5.3-7  (4/1/73) 


DIRECT  MATRIX  ABSTRACTION 


Form  of  A22 

Square 

Rectangular 

Symmetric 

Form 

of 

All 

Square 

Square 

Rectangul ar 

Rectangular 

Rectangular 

Rectangular 

Rectangular 

Rectangular 

Symmetri  c 

Rectangular 

Rectangular 

Symmetri  c 
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I. 

II. 

Ill 

IV. 

V. 

VI. 


VII. 


NAME:  MPYAD  (Matrix  Multiply  and  Add) 

PURP0SE:  MPYAD  performs  the  multiplication  of  two  matrices  and,  optionally,  addition  of  a 

third  matrix  to  the  product.  By  means  of  parameters,  the  user  may  compute  +[A][B]  + [c],  or 
t[A]T[B]  + [C]. 


DMAP  CALLING  SEQUENCE: 

MPYAD  A,B ,C  / X / V,N,T  / V,N,SIGNAB  / V,N,SIGNC  / V,N,PREC  $ 


INPUT  DATA  BL0CKS: 

A - Left  hand  matrix  in  the  matrix  product  [A][B] 

B - Right  hand  matrix  in  the  matrix  product  [A][B] 

C - Matrix  to  be  added  to  [A][B] 

Notes: 

1.  If  no  matrix  is  to  be  added,  [C]  must  be  purged. 

2.  [A],  [B],  [C]  must  be  physically  different  data  blocks. 

3.  [A]  and  [B]  must  not  be  purged. 


0UTPUT  DATA  BL0CK: 

X - Matrix  resulting  from  the  MPYAD  operation. 


Note:  [X]  may  not  be  purged. 

PARAMETERS: 

T - Integer-input,  no  default.  T 

SIGNAB  - Integer-input , default  = 1.  SIGNAB 

SIGNC  - Integer-input,  default  = 1.  SIGNC 

PREC  - Integer-input,  default  = 2.  PREC 


j 1 , perform  [A]T[B] 

( 0,  perform  [A][B] 

( +1,  perform  [A][B] 

< 0,  omit  [A][B] 

( -1 , perform  -[A][B] 


( +1,  add  [C] 

< 0,  omit  [C] 

l -1 , subtract  [C] 

1,  elements  of  [X]  will  be  output  in 
si ngle-preci si  on 

2,  elements  of  [X]  will  be  output  in 
double-precision 


EXAMPLES: 

1.  [X]  = [A][B]+[C]  ([X]  double-precision) 

MPYAD  A,B,C  / X / C,N,0  $ 

2.  [X]  = [A]T[B]-[C]  ([X]  single-precision) 

MPYAD  A,B,C  / X / C,N,1  / C,N,1  / C,N,-1  / C,N,1  $ 

3.  [X]  = -[A][B]  ([X]  double-precision) 

MPYAD  A,B,  / X / C,N,0  / C,N,-1  $ 
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I.  NAME:  PARTN  (Matrix  Partition) 

II.  PURP0SE:  To  partition  [A]  into  [All],  [A12],  [A21]  and  [A22]: 

|< CP » 

I 

All  | AI 2 

A21  j A22 
= 0 ? 0 

III.  DMAP  CALLING  SEQUENCE: 

PARTN  A,CP,RP  / All  ,A21  ,A12,A22  / V,Y,SYM  / V,Y,TYPE  / V,Y,F11  / V,Y,F21  / V.Y.F12  / V,Y,F22  $ 

IV.  INPUT  DATA  BL0CKS: 

A - Matrix  to  be  partitioned. 

RP  - Row  partitioning  vector  - single  precision  column  vector. 

CP  - Column  partitioning  vector  - single  precision  column  vector. 

V.  OUTPUT  DATA  BLOCKS : 

All  - Upper  left  partition  of  [A] 

A21  - Lower  left  partition  of  [A] 

A12  - Upper  right  partition  of  [A] 

A22  - Lower  right  partition  of  [A] 

Notes:  1.  Any  or  all  output  data  blocks  may  be  purged. 

2.  For  size  of  outputs  see  METHOD  section  below. 


T 

I 

[A]  =>  RP 
I 


= 0 
/ 0 


VI. 


PARAMETERS: 


SYM  - Input-integer,  default  = -1.  SYM  chooses  between  a symmetric  partition  and  one 
unsymmetric  partition.  If  SYM  < 0,  {CP}  is  used  as  {RP}.  If  SYM  > 0,  {CP}  and  {RP}  are 
distinct. 


TYPE 
FI  1 
F21 
FI  2 


Input-integer,  default  = 2. 
Input-integer,  default  = 0. 
Input-integer,  default  = 0. 
Input-integer,  default  = 0. 


Type  of  output  matrices. 
Form  of  [All]. 

Form  of  [A21 ] . 

Form  of  [A12]. 


See  Remarks 


F22  - Input-integer,  default  = 0.  Form  of  [A22]. 


VII.  METHOD: 

Let  NC  = number  of  nonzero  terms  in  {CP}. 

Let  NR  = number  of  nonzero  terms  in  {RP}. 

Let  NR0WA  = number  of  rows  in  [A]. 

Let  NC0LA  = number  of  columns  in  [A]. 


Case  1 {CP}  purged  and  SYM  >_  0. 

[All]  is  a (NR0WA-NR)  by  NC0LA  matrix. 
[A21]  is  a NR  by  NC0LA  matrix. 

[A12]  is  not  written. 

[A22]  is  not  written. 


[A]  - 


All 

A21 
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VIII. 


CASE  2 {RP}  purged  and  SYM  > 0 
[All]  is  a NR0WA  by  (NC0LA  - NC)  matrix. 


[A21]  is  not  written. 

[A12]  is  a NR0WA  by  NC  matrix. 
[A22]  is  not  written. 

[A]  - 

[All 

i A12] 

CASE  3 SYM  < 0 ({RP}  must  be  purged) 

[All]  is  a (NR0WA  - NC)  by  (NC0LA  - NC)  matrix. 
[A21]  is  a NC  by  (NC0LA  - NC)  matrix. 

[A12]  is  a (NR0WA  - NC)  by  NC  matrix. 

[A22]  is  a NC  by  NC  matrix. 

[A]  - 

All 

! A12 

A21 

! A22 

CASE  4 neither  {CP}  nor  {RP}  purged  and  SYM  > 0 
[All]  is  a (NR0WA  - NR)  by  (NC0LA  - NC)  matrix. 
[A21 ] is  a NR  by  (NC0LA  - NC)  matrix. 

[A12]  is  a (NR0WA  - NR)  by  NC  matrix. 

t 

1 1 

cC 

i i 

All 

| AT  2 

A21 

| A22 

[A22]  is  a NR  by  NC  matrix. 


REMARKS: 

1.  If  [A]  is  purged,  PARTN  will  cause  all  output  data  blocks  to  be  purged. 

2.  If  (CP)  is  purged,  [A]  is  partitioned  as  follows: 


3.  If  {RP}  is  purged  and  SYM  _>  0,  [A]  is  partitioned  as  follows: 

[A]  =>  [All  [ A12] 

4.  If  {RP}  is  purged  and  SYM  < 0,  [A]  is  partitioned  as  follows: 

“All  l A12^ 

[A]  =>  - 

_A21  | A22 J 

where  {CP}  is  used  as  both  the  row  and  column  parti tioner. 

5.  {RP}  and  {CP}  cannot  both  be  purged. 

6.  T All  I A12*“ 

[A]  => 


I 


I 

.A21  I A22. 


Let  [A]  be  a m by  n order  matrix. 

Let  {CP}  be  a n order  row  matrix  containing  q zero  elements. 
Let  {RP}  be  a m order  column  vector  containing  p zero  element. 


Partition  [All]  will  consist  of  all  elements  A.. . of  [A]  for  which  CP  j = RP^  = 0 in 
the  same  order  as  they  appear  in  [A]. 

Partition  [A12]  will  consist  of  all  elements  A^.  of  [A]  for  which  CP^/O  and  RP^O 
in  the  same  order  as  they  appear  in  [A]. 


5.3-10  (6/1/72) 


DMAP  MODULE  DESCRIPTIONS 


Partition  [A21]  will  consist  of  all  elements  A^.  of  [A]  for  which  CP^  - 0 and 
RP^  / 0 in  the  same  order  as  they  appear  in  [A]. 

Partition  [A22]  will  consist  of  all  elements  A.j  of  [A]  for  which  CP j f 0 and 
RP.j  t 0 in  the  same  order  as  they  appear  in  [A], 

7.  If  the  defaults  for  FI  1 , F21 , FI 2,  or  F22  are  used,  the  corresponding  matrix  will 
be  output  with  a compatible  form  entered  in  the  trailer. 


IX.  EXAMPLES: 

1.  Let  [A],  {CP}  and  { RP } be  defined  as  follows: 


[A]  = 

fl.O  2.0  3.0  4.0" 

5.0  6.0  7.0  8.0 

|_9.0  10.0  11.0  12.0. 

, {CP}  = 

1.0 

(o.o 

1.0 

1.0 

i 1 

» 

{RP} 

o o o 
o o «— 

II 

Then,  the 

DMAP  instruction 

PARTN 

A ,CP ,RP  / All  ,A21 ,A1 2 ,A22  / 

C,N  ,1  $ 

will  create  the  real  double  precision 

matrices 

[All] 

■ [f:S]  • F"  ■ 2 

[A12]  = 

n.o 

L5.0 

3.0 

7.0 

A.O]  F12 

8 . oj  ’ M* 

[A21] 

= [10.0]  , F21  = 1 

[A22]  = 

[9.0 

11.0 

12.0]  , F22 

2.  If,  in  Example  1,  the  DMAP  instruction  were  written  as 
PARTN  A, CP,  / All  ,A21  ,A12,A22  / C,N,1  $ 
the  resulting  matrices  would  be 


r 2-°l 

fl.O 

3.0 

4.0“ 

[All]  = 6.0 

Lio.oJ 

[A12]  = 

5.0 

7.0 

8.0 

L9.0 

11.0 

12.0. 

[A21]  = purged 

[A22]  = 

purged 

3.  If,  in  Example  1,  the  DMAP  instruction  were  written  as 
PARTN  A, ,RP  / All ,A21,A12,A22  / C,N,1  $ 
the  resulting  matrices  would  be 


[All] 
[A21  ] 


fl.O 

2.0 

3.0 

4.0l 

1.5.0 

6.0 

7.0 

s.oj 

[9.0 

10.0 

11.0 

12.0] 

[A12] 

[A22] 


purged 

purged 
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I.  NAME.  SMPYAD  (Matrix  Series  Multiply  and  Add) 

II.  PURP0SE:  To  multiply  a series  of  matrices  together: 

[X]  = [A][B][C][D][E]  ± [F]. 

III.  DMAP  CALLING  SEQUENCE: 

SMPYAD  A ,B ,C ,D,E  ,F  / X / C,N,n  / V,N, SIGNX  / V,N, SIGNF  / V,N,PX  / V,N,TA  / 

V,N,TB  / V,N ,TC  / V,N,TD  $ 


IV.  INPUT  DATA  BL0CKS: 

A ) 

B / 

C > - Up  to  5 matrices  to  be  multiplied  together,  from  left  to  right. 

D \ 

E ) 

F - Matrix  to  be  added  to  the  above  product. 

Notes : 

1.  If  one  of  the  five  multiplication  matrices  is  required  in  the  product  (see 
Parameter  n below)  and  is  purged,  the  multiplication  will  not  be  done. 

2.  If  the  [F]  matrix  is  purged,  no  matrix  will  be  added  to  the  product. 

V.  0UTPUT  DATA  BL0CKS : 

X - Resultant  matrix  (may  not  be  pre-purged) 


VI. 


PARAMETERS: 

1. 

n 

2. 

SIGNX  = 

3. 

SIGNF  = 

4. 

PX 

5. 

TA  \ 

TB  f = 

TC  r 

TD  1 

number  of  matrices  involved  in  the  product,  counting  from  the  left  (integer, 
input) 

sign  of  the  product  matrix  (e.g.,  [A][B][C][D][E]) 

1 for  plus,  -1  for  minus  (integer,  input) 

sign  of  the  matrix  to  be  added  to  the  product  matrix  (integer,  input) 

1 for  plus,  -1  for  minus 

output  precision  of  the  final  result  (integer,  input) 

1 for  single-precision,  2 for  double-precision 


transpose  indicators  for  the  [A],[B],[C],  and  [D]  matrices  (1  if  transposed 
matrix  to  be  used  in  the  product;  0 if  untransposed)  - (integer,  input) 


Note: 


All  the  parameters  except  n have  default  values  as  follows: 


SIGNX  = 1 (sign  of  product  is  plus) 

SIGNF  = 1 (sign  of  added  matrix  is  plus) 

PX  =2  (double-precision  result) 

TA  ) 

jc  > =0  (use  untransposed  [A],[B],[C],  and  [D]  matrices  in  the  product) 

TD  ) 
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VII.  METH0D: 

The  method  is  the  same  as  for  the  MPYAD  module  with  the  following  additional  remarks  - 

1.  None  of  the  matrices  may  be  diagonal. 

2.  Except  for  the  final  product,  all  intermediate  matrix  products  are  generated  in  double- 
precision. 

3.  The  matrices  are  post-multiplied  together  from  right- to-left,  i.e.,  the  first  product 
calculated  is  the  product  of  matrix  n-1  and  matrix  n. 

VIII.  EXAMPLES: 

1.  To  compute  [X]  = [A][B]T[C]-[F] , use 

SMPYAD  A,B,C,,,F  / X / C,N,3  / C,N,1  / C,N,-1  / C,N,2  / C,N,0  / C,N,1  $ 

2.  To  compute  [Z]  = -[U]T[V]^[W]T[X]T[Y] , use 

SMPYAD  U,V,W,X,Y,  / Z / C,N,5  / C,N,-1  / C,N,0  / C,N,2  / C,N,1  / C,N,1  / 

C ,N  ,1  / C ,N  ,1  $ 
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I.  NAME:  S0LVE  (Linear  System  Solver) 

II.  PURP0SE:  To  solve  the  Matrix  Equation 

[A][X]  = ±[B] 

III.  DMAP  CALLING  SEQUENCE: 

S0LVE  A,B  / X / V ,Y ,SYM  / V,Y, SIGN  / V,Y,PREC  / V,Y,TYPE  $ 

IV.  INPUT  DATA  BL0CKS : 

A - square  real  or  complex  matrix 

B - rectangular  real  or  complex  matrix  (if  purged,  the  identity  matrix  is  assumed.) 

V.  0UTPUT  DATA  BL0CKS: 

X - A rectangular  matrix 

Note:  A standard  matrix  trailer  will  be  written,  identifying  [X]  as  a rectangular  matrix 

with  the  same  dimensions  as  [B]  and  the  type  specified. 

VI.  PARAMETERS: 

!0  - use  unsymmetric  decomposition 
1 - use  symmetric  decomposition 
-1  - try  symmetric  decomposition,  use  unsymmetric 
if  any  leading  minor  of  [A]  is  singular 

( 1 - solve  [A][X]  = [B] 

SIGN  - Input-integer .default  = 1 |_n  _ solve  [A][x]  = -[B] 

( 1 - use  single  precision  arithmetic 

PREC  - Input-integer, default  = 2 j 2 _ use  double  precision  aHthmetic 

( 1 - output  type  of  matrix  [X]  is  real 

TYPE  - Input-integer .default  = 2 } sin91e  Precision 

j 2 - output  type  of  matrix  [X]  is  real 

[ double  precision 

13  - output  type  of  matrix  [X]  is  complex 
single  precision 

4 - output  type  of  matrix  [X]  is  complex 
double  precision 

VII.  METH0D:  Depending  on  the  SYM  flag  and  the  type  of  [A],  one  of  subroutines  SDC0MP,  DEC0MP,  or 

CDC0MP  is  called  to  form  [A]  = [L][U]. 

One  of  FBS  or  GFBS  is  then  called  to  solve  [L][Y]  = ±[B]  and  [L][X]  = [Y],  as  appropriate. 
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I.  NAME:  TRNSP  (Matrix  Transpose) 

II.  PURPOSE:  To  form  [A]T  given  [A]. 

III.  DMAP  CALLING  SEQUENCE: 

TRNSP  A/X  $ 

IV.  INPUT  DATA  BLOCKS: 

A - Any  matrix  data  block. 

Note:  If  [A]  is  purged,  TRNSP  will  cause  [X]  to  be  purged. 

V.  OUTPUT  DATA  BLOCKS : 

X - The  matrix  transpose  of  [A] 

Note:  [X]  cannot  be  purged. 

VI.  PARAMETERS:  None. 

VII.  REMARKS: 

1.  Transposition  of  large  full  matrices  is  very  expensive  and  should  be  avoided 
if  possible  (see  Section  2.1.4  of  the  Theoretical  Manual). 

2.  TRNSP  currently  uses  algorithms  which  assumes  that  the  matrix  is  dense. 

This  algorithm  is  extremely  inefficient  for  sparce  matrices.  Sparce  matrices 
should  be  transposed  by  using  MPYAD. 
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I.  NAME:  UMERGE  (Merges  two  matrices  based  on  USET) 

II.  PURPOSE:  To  merge  two  column  matrices  (such  as  load  vectors  or  displacement  vectors)  into 

a single  matrix. 

III.  DMAP  CALLING  SEQUENCE: 

UMERGE  USET,PHIA,PHI0  / PHIF  / V,N,MAJ0R=F  / V,N,SUB0=A  / V,N,SUB1=L  $ 

IV.  INPUT  DATA  BL0CKS: 

USET  - Uset  [or  U-set  (Dynamics)] 

PHIA  Any  matrices 
PHI0 

Note:  1.  USET  may  not  be  purged. 

2.  PHIA  or  PHI0  may  be  purged  in  which  case  their  respective  elements  will  be  zero. 

3.  PHIA,  PHI0  and  PHIF  must  be  related  by  the  following  matrix  equation 


V. 


Jphia{ 

|PHI0 j 

JDUTPUT  DATA  BL0CKS: 

PHIF  - matrix 

Note:  PHIF  must  not  be  purged. 


VI.  PARAMETERS: 

MAJ0R  - BCD  value  from  table  on  page  5.3-17  (Input,  no  default) 

SUBO  - BCD  value  from  table  on  page  5.3-17  (Input,  no  default) 

SUB1  - BCD  value  from  table  on  page  5.3-17  (Input,  no  default) 

Note:  The  set  equation  MAJ0R  = SUBO  + SUB1  should  hold. 
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I.  NAME:  UPARTN  (Partitions  a matrix  based  on  USET) 

II.  PURPOSE:  To  perform  symmetric  partitioning  of  displacement  method  matrices  (particularly  to 

allow  user  splitting  of  long  running  modules  such  as  SMP1). 

III.  DMAP  CALLING  SEQUENCE: 

UPARTN  USET,KI I / KJJ ,KLJ ,KJL ,KLL  / V,N,MAJ0R=I  / V,N,SUB0=J  / V,N,SUB1=L  $ 

IV.  INPUT  DATA  BL0CKS: 

USET  - U-set  [or  U-set  (Dynamics)] 

KII  - Any  displacement  matrix 
Note:  1 . USET  may  not  be  purged 

2.  KII  may  be  purged  in  which  case  UPARTN  will  simply  return,  causing  the  output 
matrices  to  be  purged. 

V.  0UTPUT  DATA  BL0CKS : 


VI.  PARAMETERS: 

MAJ0R  - BCD  value  from  table  on  page  5.3-17  (Input,  no  default) 
SUBO  - BCD  value  from  table  on  page  5.3-17  (Input,  no  default) 
SUB!  - BCD  value  from  table  on  page  5.3-17  (Input,  no  default) 
Note:  The  set  equation  MAJ0R  = SUBO  + SUB1  should  hold. 


Note:  1.  Any  or  all  output  data  block(s)  may  be  purged. 


2.  UPARTN  forms: 
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VII. 


EXAMPLE: 

In  Rigid  Format  3 module  SMP1  performs  the  following  calculations: 
SMP1  partitions  the  constrained  stiffness  and  mass  matrices 


M -> 


and 


Kaa 

Kao 

K 

K 

oa 

00 

- 

M — > 


- 

- 

M 

M 

aa 

ao 

M 

M 

oa 

00 

_ 

- 

solves  for  transformation  matrix 

ty  ■ -[« j-'  [koj] 

and  performs  the  matrix  reductions 

’ tKaaJ  * [Koa]T  [G0] 
and 

[M„]  • [»aa]  * [Moa3T  [G„]  * [G0]T  [«„]  a [G0]T  W00]  [G0] 

Step  1 can  be  performed  by  two  applications  of  UPARTN: 

UPARTN  USET,KFF  / KAAB ,K0A , ,K00  / C,N,F  / C,N,A  / C,N,0  $ 

UPARTN  USET,MFF  / MAAB ,M0A, ,M00  / C,N,F  / C,N,A  / C,N,0  $ 

Step  2 can  be  performed  by  S0LVE 
S0LVE  K00 , K0A  / G0  / C,N,1  / C,N,-1  $ 

KAA  and  MAA  can  be  computed  by  a sequence  of  applications  of  the  MPYAD  module. 

Note  that  checkpoints  can  be  inserted  as  desired  to  breakup  a long  running  module  into 
several  smaller  steps. 
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5.3.2  Utility  Modules 

Module  Basic  Function  Page 

INPUT  Generate  most  of  bulk  data  for  selected  5 . 3-16 a 

academic  problems 

INPUTT1  Read  data  blocks  from  GIN0-written  user  5. 3-1 6b 

tapes 

INPUTT2  Read  data  blocks  from  F0RTRAN-wri tten  5.3-16h 

user  tapes 

MATGPR  Print  Matrices  with  Grid  Point  Identification  5.3-17 

MATPRN  Print  Matrices  5.3-19 

MATPRT  Print  Matrices  associated  only  with  geometric  5.3-20 

grid  points 

0UTPUT1  Write  data  blocks  via  GIN0  onto  user  tapes  5.3-20a 

0UTPUT2  Write  data  blocks  via  F0RTRAN  onto  user  5.3-20h 

tapes 

0UTPUT3  Punch  matrices  onto  DMI  cards  5.3-20$, 

PARAM  Manipulate  Parameter  values  5.3-21 

PARAML  Selects  parameters  from  a user  input  matrix  5.3-21b 

or  table 

PARAMR  Performs  specified  arithmetic,  logical  and  5 . 3-21 c 

conversion  operations  on  real  or  complex 
parameters 

PRTPARM  Print  parameter  values  and  DMAP  error  5.3-22 

messages 

SEEMAT  Generate  Matrix  Topology  Displays  5.3-24 

SETVAL  Set  parameter  values  5.3-26 

TABPCH  Punch  NASTRAN  tables  on  DTI  cards  5.3-26a 

TABPRT  Print  selected  table  data  blocks  using  readable  5.3-26b 

format 

TABPT  Print  table  data  blocks  5.3-27 

TIMETEST  Provides  NASTRAN  system  timing  data  5.3-27a 

VEC  Generate  partitioning  vector  5.3-27b 


Utility  modules  are  an  arbitrary  sub-division  of  the  Functional  Modules. 

Utility  modules  are  used  to  output  matrix  and  table  data  blocks  and  to  manipulate  parameters. 

The  data  block  names  corresponding  to  the  various  matrix  and  table  data  blocks  used  in  the 
Rigid  Format  DMAP  sequences  may  be  found  in  Section  3 or  in  the  NASTRAN  mnemonic  dictionary, 
Section  7. 
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I.  NAME:  INPUT  (Input  Generator) 

II.  PURP0SE : Generates  the  majority  of  the  bulk  data  cards  for  selected  academic  problems. 

Used  in  many  of  the  official  NASTRAN  Demonstration  Problems. 

III.  DMAP  CALLING  SEQUENCE: 

INPUT  11,12,13,14,15  / 01,02,03,04,05  / C,N,a  / C,N,b  / C,N,c  $ 

IV.  INPUT  DATA  BL0CKS : 

Appropriate  preface  outputs. 

V.  0UTPUT  DATA  BL0CKS : 

Appropriate  for  the  problem  being  generated. 

VI.  PARAMETERS: 

The  three  parameters  are  used  in  conjunction  with  data  read  by  INPUT  from  the  input 
stream  to  define  the  problem  being  generated. 


VII.  METH0D: 


Since  INPUT  is  intimately  related  to  bulk  data  card  input,  a detailed  description  of 
this  module  has  been  placed  in  Section  2.6. 
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I.  NAME:  INPUTT1  (Reads  User  Tapes) 

(The  companion  module  is  0UTPUT1) 

II.  PURP0SE:  Recovers  up  to  five  data  blocks  from  a user  tape  and  checks  the  user  tape  label 
where  the  expected  format  is  that  created  by  Utility  Module  0UTPUT1 . Also  used  to  position 
the  user  tape  (including  handling  or  multiple  reel  tapes)  prior  to  reading  the  data  blocks. 
Multiple  calls  are  allowed.  A message  is  written  for  each  data  block  successfully  recovered 
and  after  each  tape  reel  switch.* 

III.  DMAP  CALLING  SEQUENCE: 

INPUTT1  / DB1 ,DB2,DB3,DB4,DB5  / V.N.Pl  / V,N,P2  / V,N,P3  $ 

IV.  INPUT  DATA  BLOCKS: 

Input  data  blocks  are  not  used  in  this  module  call  statement. 

V.  0UTPUT  DATA  BL0CKS: 

DBi  - Data  blocks  which  will  be  recovered  from  one  of  the  NASTRAN  permanent  tape  files  INPT, 
INP1 , INP2,  through  INP9.  Any  or  all  of  the  output  data  blocks  may  be  purged.  Only  non- 
purged  data  blocks  will  be  taken  from  the  tape.  The  data  blocks  will  be  taken  sequentially 
from  the  tape  starting  from  a position  determined  by  the  value  of  the  first  parameter.  Note 
that  the  output  data  block  sequence  A,B,,,  is  the  same  as  ,A,,B>  or  ,,,A,B. 


Currently  user  tape  reel  switching  is  available  on  IBM  360/370  and  Univac  1108  only. 


i 
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VI.  PARAMETERS:  The  meaning  of  the  first  parameter  (PI)  value  is  given  in  the  table  below. 

(The  default  value  is  0). 


PI  Value 

Meaning 

+n 

Skip  forward  n data  blocks  before  reading. 

0 

Data  blocks  are  read  starting  at  the  current 
position.  The  current  position  for  the  first 
use  of  a tape  is  at  the  label  (P3).  Hence, 

P3  counts  as  one  Data  Block. 

-1 

Rewind  before  reading,  position  tape  past 
label  (P3) . 

-2 

Mount  new  reel  and  position  new  reel  past 
label  (P3)  before  reading. 

-3 

Print  data  block  names  and  then  rewind  before 
reading. 

-4 

Current  tape  reel  will  have  an  end-of-file  mark 
written  on  it,  will  be  rewound  and  dismounted 
and  then  a new  tape  reel  will  be  mounted  with 
ring  out  and  rewound  before  reading  the  data 
blocks.  This  option  should  be  used  when  a call 
to  INPUTT1  is  preceded  by  a call  to  0UTPUT1 
using  the  same  User  Tape. 

-5 

Search  user  tape  for  first  version  of  data 
block  (DBi)  requested.  If  any  (DBi)  are  not 
found,  fatal  termination  occurs. 

-6 

Search  user  tape  for  final  version  of  data 
block  (DBi)  requested.  If  any  (DBi)  are  not 
found,  fatal  termination  occurs. 

-7 

Search  user  tape  for  first  version  of  data 
block  (DBi)  requested.  If  any  (DBi)  are  not 
found,  warning  message  is  written  on  the  out- 
put file  and  run  continues. 

-8 

Search  user  tape  for  final  version  of  data 
block  (DBi)  requested.  If  any  (DBi)  are  not 
found,  warning  message  is  written  on  the  output 
file  and  run  continues. 

5.3-16c  (6/1/72) 


DIRECT  MATRIX  ABSTRACTION 


The  second  parameter  ( P 2 ) for  this  module  is  the  User  Tape  Code  shown  in  the  table  below. 

(The  default  value  is  0). 


User  Tane  Code 

GIN0  File  Name 

0 

INPT 

1 

IN  PI 

2 

INP2 

3 

INP3 

4 

INP4 

5 

INP5 

6 

INP6 

7 

INP7 

8 

INP8 

9 

IMP  9 

The  third  parameter  (P3)  for  this  module  is  used  as  the  User  Tape  Label  for  NASTRAN 
identification.  The  label  (P3)  is  an  alphanumeric  variable  of  eight  characters  or  less 
(the  first  character  must  be  alphabetic).  The  value  of  P3  must  match  a correspond!* ng 
value  on  the  user  tape.  The  comparison  of  P3  and  the  value  on  the  user  tape  is  dependent 
on  the  value  of  PI  as  shown  in  the  table  below.  (The  default  value  for  P3  is  XXXXXXXX). 


PI  Value 

Taoe  Label  Checked 

+n 

No 

0 

No 

-1 

Yes 

-2 

Yes  (On  new  reel) 

-3 

Yes  (Warning  Check) 

-4 

Yes  (On  new  reel) 

-5 

Yes 

-6 

Yes 

-7 

Yes 

-8 

Yes 
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VII. 


i 


EXAMPLES : (Most  examples  use  the  default  value  for  P2  and  P3  which  means  the  use  of 

permanent  NASTRAN  tape  file  INPT  and  NASTRAN  user  tape  label  of  XXXXXXXX) 

1 . INPUTT1  / A,B  , , , / $ 

Read  data  blocks  A and  then  B from  user  tape  INPT  starting  from  wherever  INPT  is 
currently  positioned.  If  this  is  the  first  module  to  manipulate  INPT,  the  tape  will 
automatically  be  initially  positioned  at  the  beginning  of  the  user  tape  label.  In 
this  case  the  first  parameter  of  INPUTT1  must  be  set  to  either  one  (1)  to  skip  past 
the  label  or  minus  one  (-1)  to  rewind  the  tape  and  position  it  at  the  beginning  of 
the  first  data  block  (A). 

2.  INPUTT1  / ,,,,  / C.N.-l  / C , N , 3 $ 

Rewind  INP3  and  check  user  tape  label. 

3.  INPUTT1  / A,,,,  / C ,N  ,-2  $ 

Mount  a new  reel  of  tape  (without  write  ring)  for  INPT  and  read  data  block  A from 
the  first  file  position.  The  label  of  the  new  reel  of  tape  will  be  checked. 

4.  INPUTT 1 / ,,,,  / C,N,-2  $ 

INPUTT1  / A,,,,  / C ,N  ,0  $ 

This  is  equivalent  to  example  3. 

5.  INPUTT1  / A,B,C,D,E  / C,N,14  $ 

Starting  from  the  current  position,  skip  forward  14  data  blocks  on  INPT  and  read 
the  next  five  data  blocks  into  A,B,C,D,  and  E.  Do  not  check  the  user  tape  label. 

6.  INPUTT1  / ,,,,  / C ,N ,-3  $ 

INPUTT1  / A ,B  ,C ,D,E  / C,N,14  $ 

A complete  list  of  data  block  names  will  be  provided  including  a warning  check  of 
the  user  tape  label.  Then,  it  will  be  the  same  as  example  5 only  if  the  current 
position  in  that  example  were  at  the  beginning  of  the  first  data  block. 

7.  INPUTT1  /,,,,/  C , N , - 2 $ 

INPUTT1  /,,,,/  C , N , - 3 $ 

INPUTT1  / A,B , , , / C , N , 1 4 $ 

Mount  a new  reel  of  tape  for  INPT  and  check  the  new  reel's  label.  Print  the  names 
of  all  data  blocks  on  the  new  tape  and  give  a warning  check  for  tape  label.  Read 
the  15th  and  16th  data  blocks  into  A and  B.  INPT  will  end  up  positioned  at  the 
beginning  of  the  17tn  data  block  if  present. 


i 
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VIII.  M0RE  DIFFICULT  EXAMPLES  USING  B0TH  INPUTT1  AND  0UTPUT1 : 


Example  1: 

(a)  Objectives: 

(1)  Obtain  printout  of  the  names  of  all  data  blocks  on  INPT. 

(2)  Skip  past  the  first  four  data  blocks,  replace  the  next  two  with  data  blocks 
A and  B,  and  retain  the  next  three  data  blocks. 

(3)  Obtain  printout  of  the  names  of  all  data  blocks  on  INPT  after  (2)  has  been 


done. 

DMAP  Sequence: 

BEGIN  $ 

0) 

INPUTT1  / ,,,,  / C,N,-3  $ 

(2) 

INPUTT1  / , ,T1 ,T2 ,T3  / C,N,6  $ 

(3) 

INPUTT1  / ,,,,  / C,N,-1  $ 

(4) 

0UTPUT1  A,B,n,T2,T3  //  C,N,4  $ 

(5) 

0UTPUT1  , ,,,,  //  C,N,-3  $ 

(6) 

END  $ 

(7) 

(c)  Remarks: 

(1)  DMAP  sequence  (2)  accomplishes  objective  (1)  and  rewinds  INPT. 

(2)  DMAP  sequence  (3)  recovers  data  blocks  7,  8,  and  9.  This  is  necessary 

because  they  would  be  effectively  destroyed  by  anything  written  in  front 
of  them  on  INPT. 

(3)  DMAP  sequence  (4)  rewinds  INPT. 

(4)  DMAP  sequence  (5)  accomplishes  objective  (2). 

(5)  DMAP  sequence  (6)  accomplishes  objective  (3)  and  leaves  INPT  positioned 

after  the  ninth  file,  ready  to  receive  additional  data  blocks. 

(6)  Note  that  INPUTT1  is  used  whenever  possible  to  avoid  the  possibility  of 
mistakenly  writing  on  INPT  prematurely. 
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Example  2: 

(a)  Objectives: 

(1)  Write  data  blocks  A,  B,  and  C on  INPT. 

(2)  Obtain  printout  of  the  names  of  all  data  blocks  on  INPT  after  step  (1). 

(3)  Make  two  copies  of  the  tape  created  in  (1). 

(4)  Add  data  blocks  D and  E to  one  of  the  tapes. 

(5)  Obtain  the  names  of  all  data  blocks  on  INPT  after  (4). 

(b)  DMAP  Sequence: 


BEGIN  $ 

0) 

0UTPUT1  A,B,C, , //  C,N,-1  $ 

(2) 

0UTPUT1 , ,,,,  //  C,N,-3  $ 

(3) 

0UTPUT1  A.B.C,,  //  C.N.-2  $ 

(4) 

0UTPUT1  A,B,C, , //  C,N,-2  $ 

(5) 

0UTPUT1  D,E , , , //  C ,N ,0  $ 

(6) 

0UTPUT1 , ,,,,//  C,N ,-3  $ 

(7) 

END  $ 

(8) 

(c)  Remarks: 

(1)  DMAP  Sequence  (2)  accomplishes  objective  (1). 

(2)  DMAP  sequence  (3)  accomplishes  objective  (2).  The  statement 

INPUTT1  / ,,,,  / C,N,-3  $ will  do  the  same  thing  and  add  a rewind. 

(3)  Statements  (4)  and  (5)  accomplish  objective  (3). 

(4)  Statement  (6)  accomplishes  objective  (4)  where  the  third  tape  is  used. 

(5)  Statement  (7)  accomplishes  objective  (5).  The  statement 

INPUTT1  / ,,,,  / C,N,-3  $ will  do  the  same  thing  and  add  a rewind. 

(6)  On  machines  where  tape  reel  switching  is  not  implemented,  the  second  parameter 
can  be  used  as  follows: 


BEGIN  $ 

0UTPUT1  A,B ,C , , //  C,N,-1  $ 

0UTPUT1  , ,,,,  //  C,N,-3  $ 

0UTPUT1  A,B,C„  //  C ,N ,-l  / C,N,1  $ 
0UTPUT1  A,B ,C , , //  C ,N ,-l  / C,N,2  $ 
0UTPUT1  D,E, , , //  C,N ,0  / C,N,2  $ 
0UTPUT1  , ,,,,  //  C,N,-3  / C ,N,2  $ 

END  $ 
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I.  NAME:  IN PUTT 2 (Reads  User-Written  F0RTRAN  Tapes) 

(The  companion  module  is  0UTPUT2) 

II.  PURP0SE:  Recovers  up  to  five  data  blocks  from  a F0RTRAN-wri tten  user  tape.  This  tape 

may  be  written  either  by  a user-written  F0RTRAN  program  or  by  the  companion  module 
0UTPUT2.  The  Programmer's  Manual  describes  the  format  of  the  tape  which  must  be 
written  in  order  to  be  readable  by  INPUTT2. 

III.  DMAP  CALLING  SEQUENCE: 

INPUTT2  / DB1  ,DB2 ,DB3 ,DB4  ,DB5  / V,N,P1  / V,N,P2  / V,N,P3  $ 

IV.  INPUT  DATA  BL0CKS: 

Input  data  blocks  are  not  used  in  this  module  call  statement. 


V.  0UTPUT  DATA  BL0CKS : 

DBi  - Data  blocks  which  will  be  recovered  from  one  of  the  NASTRAN  F0RTRAN  tape  files 
UT1 , UT2,  through  UT5.  Any  or  all  of  the  output  data  blocks  may  be  purged.  Only  non- 
purged  data  blocks  will  be  taken  from  the  tape.  The  data  blocks  will  be  taken 
sequentially  from  the  tape  starting  from  a position  determined  by  the  value  of  the 
first  parameter.  Note  that  the  output  data  block  sequence  A,B,,,  is  the  same  as 
,A,,B,  or  , , ,A,B  . 
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VI.  PARAMETERS:  The  meaning  of  the  first  parameter  (PI)  value  is  given  in  the  table  below. 

(The  default  value  is  0) . 


PI  Value 

Meaning 

+n 

Skip  forward  n data  blocks  before  reading. 

0 

Data  blocks  are  read  starting  at  the  current 
position.  The  current  position  for  the  first 
use  of  a tape  is  at  the  label  (P3).  Hence, 

P3  counts  as  one  Data  Block. 

-1 

Rewind  before  reading,  position  tape  past 
label  ( P3) . 

-3 

Print  data  block  names  and  then  rewind  before 
reading. 

-5 

Search  user  tape  for  first  version  of  data 
block  (DBi)  requested.  If  any  (DBi)  are  not 
found,  fatal  termination  occurs. 

-6 

Search  user  tape  for  final  version  of  data 
block  (DBi)  requested.  If  any  (DBi)  are  not 
found,  fatal  termination  occurs. 

-7 

Search  user  tape  for  first  version  of  data 
block  (DBi)  requested.  If  any  (DBi)  are  not 
found,  warning  message  is  written  on  the  out- 
put file  and  run  continues. 

n 

-o 

Search  user  tape  for  final  version  of  data 
block  (DBi)  requested.  If  any  (DBi)  are  not 
found,  warning  message  is  written  on  the  out- 
put file  and  run  continues. 
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The  second  parameter  (P2)  for  this  module  is  the  F0RTRAN  unit  number  from  which  the  data 
blocks  will  be  read.  This  unit  is  not  required  to  be  a physical  tape.  The  allowable 
values  for  this  parameter  are  highly  machine  and  installation  dependent.  Reference  should 
be  made  to  Section  4 of  the  Programmer's  Manual  for  a discussion  of  this  problem.  (The 
default  value  for  P2  is  0). 


User  Tape  Code 

F0RTRAN  File  Name 

11 

UT1 

12 

UT2 

13 

UT3 

14 

UT4 

15 

UT5 

The  third  parameter  (P3)  for  this  module  is  used  as  the  F0RTRAN  User  Tape  Label  for 
NASTRAN  identification.  The  label  (P3)  is  an  alphanumeric  variable  of  eight  characters 
or  less  (the  first  character  must  be  alphabetic).  The  value  of  P3  must  match  a 
corresponding  value  on  the  F0RTRAN  User  Tape.  The  comparison  of  P3  and  the  value  on  the 
User  Tape  is  dependent  on  the  value  of  PI  as  shown  in  the  table  below.  (The  default  value 
for  P3  is  XXXXXXXX). 


PI  Value 

Tape  Label  Checked 

+n 

No 

0 

No 

-1 

Yes 

-3 

Yes  (Warning  Check) 

-5 

Yes 

-6 

Yes 

-7 

Yes 

-8 

Yes 

EXAMPLES: 

INPUTT2  is  intended  to  have  the  same  logical  action  as  the  GIN0  User  Tape  module  INPUTT1 
except  for  tape  reel  switching.  It  is  therefore  suggested  that  the  examples  shown  under 
module  INPUTT1  be  used  for  INPUTT2  as  well,  excepting  the  ones  involving  tape  reel 
switching. 
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I.  NAME : MATGPR  (Displ acement  Approach  Matrix  Printer) 


II.  PURP0SE:  Prints  matrices  generated  by  the  Displacement  Approach.  External  grid  point 

identification  of  each  nonzero  element  is  also  printed. 


III.  DMAP  CALLING  SEQUENCE: 

A.  For  matrices  generated  in  Rigid  Formats  1-6  or  matrices  generated  in  Rigid  Formats  7-12 
prior  to  module  GKAD  (or  GKAM): 

MATGPR  GPL ,USET,SIL ,M  //  C,N,c  / C,N,r  $ 

B.  For  matrices  generated  in  Rigid  Formats  7-12  after  module  GKAD  (or  GKAM): 

MATGPR  GPLD,USETD,SILD,M  //  C,N,c  / C,N,r  $ 


IV.  INPUT  DATA  BL0CKS: 

GPL  - Grid  Point  List 

GPLD  - Grid  Point  List  (Dynamics) 

USET  - U-set 

USETD  - U-set  (Dynamics) 

SIL  - Scalar  Index  List 

SILD  - Scalar  Index  List  (Dynamics) 

M - Any  displacement  approach  matrix 

V.  0UTPUT  DATA  BL0CKS : None 


VI.  PARAMETERS: 

1.  c-row  size  (number  of  columns)  - must  be  the  appropriate  BCD  value  from  the  table  below. 
(Input,  no  default) 

2.  r-column  size  (number  of  rows)  - must  be  the  appropriate  BCD  value  from  the  table  below. 
If  not  specified,  it  will  be  assumed  that  r=c.  (Input,  default  = X which  implies  r=c) 


MATGPR  parameter  value 
M 
0 
R 

SG 

SB 

L 

A 

F 

S 

N 


Means  matrix  is  same  size  as 


U$  (specified  on  GRID  card) 
Us  (specified  on  SPC  card) 


U 

U 

U 


a 

f 


U$  (union  of  SG  and  SB) 


U 


n 
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G 

E 

P 

NE 

FE 

D 

H 


«i 


Notes: 

1.  See  Section  3.3  of  the  Theoretical  Manual  for  a discussion  of  set  notation. 

2.  If  the  value  specified  for  c is  not  in  the  above  table,  the  matrix  will  not  be 
printed. 

3.  The  user  must  know  which  sets  correspond  to  the  rows  and  columns  of  the  matrix 
he  wishes  to  print.  This  is  usually  apparent  from  the  DMAP  name  of  the  matrix 
data  block. 


VII.  REMARKS: 

1.  When  using  the  form  specified  in  IIIA,  this  module  may  not  be  scheduled  until  after  GP4 
since  data  blocks  generated  by  GP4  are  required  inputs.  When  using  the  form  specified 
in  I I IB,  this  module  may  not  be  scheduled  until  after  DPD  since  data  blocks  generated  by 
DPD  are  required  inputs. 

2.  If  [M]  is  purged,  no  printing  will  be  done. 

3.  The  non-zero  terms  of  the  matrix  will  be  printed  along  with  the  external  grid  point  and 
component  identification  numbers  corresponding  to  the  row  and  column  position  of  each 
term. 
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I.  NAME:  MATPRN  (General  Matrix  Printer) 

II.  PURP0SE:  To  print  general  matrix  data  blocks. 

III.  DMAP  CALLING  SEQUENCE: 

MATPRN  Ml ,M2,M3,M4,M5  //  $ 

IV.  INPUT  DATA  BL0CKS: 

Mi  - Matrix  data  blocks,  any  of  which  may  be  purged. 

V.  0UTPUT  DATA  BL0CKS : None 

VI.  PARAMETERS:  None 

VII.  0UTPUT : 

The  nonzero  band  of  each  column  of  each  input  matrix  data  block  is  unpacked  and  printed  in 
single  precision. 

VIII.  N0TES: 

1.  Any  or  all  input  data  blocks  can  be  purged. 

2.  If  any  data  block  is  not  matrix  type,  the  TABPT  routine  will  be  called. 

IX.  EXAMPLES: 

1.  MATPRN  KGG, , , , //  $ 

2.  MATPRN  KGG,PL,PG,BGG,UPV  //  $ 
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I.  NAME:  MATPRT  (Matrix  Printer) 

II.  PURPOSE:  To  print  matrix  data  blocks  associated  with  grid  points  only. 

III.  DMAP  CALLING  SEQUENCE: 

MATPRT  X //  C,N,rc  / C,N,y  $ 

IV.  INPUT  DATA  BLOCK: 

X - matrix  data  block  to  be  printed.  If  [X]  is  purged,  then  nothing  is  done. 

V.  OUTPUT  DATA  BLOCKS:  None 

VI.  PARAMETERS: 

1.  rc  - indicates  whether  [X]  is  stored  by  rows  (rc  = 1)  or  by  columns  (rc  = 0) 

(integer,  input,  default  value  = 0). 

2.  y - indicates  whether  [X]  is  to  be  printed  even  if  not  purged  (y  < 0,  do  not  print  [X]; 
y ^0,  print  [X])  (integer,  input,  default  value  = 0). 

VII.  METHOD: 

Each  column  (or  row)  of  the  matrix  is  broken  into  groups  of  6 terms  (3  terms  if  complex) 
per  printed  line.  If  all  the  terms  in  a group  = 0,  the  line  is  not  printed.  If  the 
entire  column  (or  row)  = 0,  it  is  not  printed.  If  the  entire  matrix  = 0,  it  is  not 
pri  nted . 

VIII.  REMARKS: 

1.  MATPRT  should  not  be  used  if  scalar  or  extra  points  are  present.  For  this  case,  use 
MATPRN. 

2.  Only  one  matrix  data  block  is  printed  by  this  instruction.  The  instruction  may  be 
repeated  as  many  times  as  required,  however. 
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I.  NAME:  0UTPUT1  (Create  User  Tapes) 

(The  companion  module  is  INPUTT1) 

II.  PURP0SE:  Writes  up  to  five  data  blocks  and  a user  tape  label  onto  a user  tape  for 

subsequent  use  at  a later  date.  (See  User  Module  INPUTT1  for  recovery  procedures.) 

0UTPUT1  is  also  used  to  position  the  user  tape  (including  handling  of  multiple  reel  tapes*) 
prior  to  writing  the  data  blocks.  Multiple  calls  are  allowed.  A message  is  written  on  the 
output  file  for  each  data  block  successfully  written  and  after  each  tape  reel  switch.  The 
user  is  cautioned  to  be  careful  when  positioning  a user  tape  with  0UTPUT1  since  he  may 
inadvertently  destroy  information  through  improper  positioning.  Even  though  no  data  blocks 
are  written,  an  E0F  wi  1 1 be  wri tten  at  the  completion  of  each  call  which  has  the  effect  of 
destroying  anything  on  the  tape  forward  of  the  current  position. 

III.  DMAP  CALLING  SEQUENCE: 

0UTPUT1  DB1  ,DB2,DB3,DB4,DB5  //  V,N,P1  / V,N,P2  / V,N,P3  $ 

IV.  INPUT  DATA  BL0CKS : 

DBi  - Any  data  block  which  the  user  desires  to  be  placed  on  one  of  the  NASTRAN  permanent 
tape  files  INPT,  INP1 , INP2  thru  INP9.  Any  or  all  of  the  input  data  blocks  may  be  purged. 
Only  nonpurged  data  blocks  will  be  placed  on  the  tape. 

V.  0UTPUT  DATA  BL0CKS : None. 


*User  tape  reel  switching  is  currently  available  only  on  the  IBM  360/370  and  Uni  vac  1108 
computers . 
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VI.  PARAMETERS:  The  meaning  of  the  first  parameter  (PI)  value  is  given  in  the  table  below. 

(The  default  value  is  0). 


PI  Value 

Meaning 

+n 

Skip  forward  n data  blocks  before  writing. 

0 

Data  Blocks  are  written  starting  at  the  current 
position.  The  current  position  for  the  first 
use  of  a tape  is  at  the  label  (P3).  In  this 
case  P3  counts  as  one  Data  Block. 

-1 

Rewind  before  writing.  (This  is  dangerous!)* 

-2 

Mount  new  reel  before  writing.** 

-3 

Rewind  tape,  print  data  block  names  and  then 
write  after  the  last  data  block  on  the  tape. 

-4 

Current  tape  reel  will  be  rewound  and  dis- 
mounted and  a new  tape  reel  will  be  mounted 
with  ring  in  and  rewound  before  writing  the 
data  blocks.  This  option  should  be  used  when 
a call  to  0UTPUT1  is  preceded  by  a call  to 
INPUTT1  using  the  same  User  Tape. 

The  second  parameter  (P2)  for  this  module  is  the  User  Tape  Code  shown  in  the  table  below. 
(The  default  value  is  0). 


User  Tape  Code 

GIN0  File  Name 

0 

INPT 

1 

INP1 

2 

INP2 

3 

INP3 

4 

INP4 

5 

INP5 

6 

INP6 

7 

INP7 

8 

INP8 

9 

INP9 

*An  E0F  is  written  at  the  end  of  each  call  to  0UTPUT1 . 

**An  end-of-file  mark  is  written  on  the  tape  to  be  switched.  Caution  should  be  used  when 
switching  from  a user  tape  being  read  by  INPUTT1  to  a tape  to  be  written  by  0UTPUT1 . 
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The  third  parameter  (P3)  for  this  module  is  used  to  define  the  User  Tape  Label.  The 
label  is  used  for  NASTRAN  identification.  The  label  (P3)  is  an  alphanumeric  variable  of 
eight  or  less  characters  (the  first  character  must  be  alphabetic)  which  is  written  on 
the  user  tape.  The  writing  of  this  label  is  dependent  on  the  value  of  PI  as  follows: 
(The  default  value  for  P3  is  XXXXXXXX) . 


PI  Value 

Tape  Label  Written 

+n 

No 

0 

No 

-1 

Yes 

-2 

Yes  (On  New  Reel) 

-3 

No  (Warning  Check) 

-4 

Yes  (On  New  Reel) 

The  user  may  specify  the  third  parameter  as  V,  Y,  name.  The  user  then  must  also  include 
a PARAM  card  in  the  bulk  data  deck  to  set  a value  for  name. 
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EXAMPLES: 

1.  0UTPUT1  A,B , , , //  C ,N  ,0  / C,N,0  $ or  0UTPUT1  A ,B  , , , //  $ 

Write  data  blocks  A and  then  B onto  user  tape  INPT  starting  wherever  INPT  is  currently 
positioned.  If  this  is  the  first  write  operation  on  INPT  it  must  be  preceded  by 
0UTPUT1  ,,,,  //  C,N,-1  $ which  will  automatically  label  the  tape  positioned  at  its 
beginning. 

2.  0UTPUT1 , ,,,,  //  C,N,-1  / C ,N  ,0  $ 

Rewind  INPT  and  destroy  any  data  blocks  that  were  on  INPT  and  write  default  value  of 
P3  on  tape  as  a label . 

3.  0UTPUT1  A,,,,  //  C ,N  ,-2  / C,N,2  / C,N, USERTPA  $ 

Mount  a new  reel  of  tape  (with  write  ring)  for  INP2  and  write  USERTPA  for  user 
tape  label  and  then  data  block  A as  the  first  file. 

4.  0UTPUT1,  ,,,,  //  C,N,-2  / C ,N ,2  / C,N, USERTPA  $ 

0UTPUT1  A,,,,  //  C ,N ,0  / C ,N  ,2  $ 

This  is  equivalent  to  example  3. 

5.  0UTPUT1  A,B ,C ,D,E  //  C,N,14  $ 

Starting  from  the  current  position,  skip  forward  14  data  blocks  on  INPT  and  write 
A,B,C,D,  and  E as  the  next  five  data  blocks.  The  skip  positioning  feature  cannot 
be  used  if  the  current  position  of  INPT  is  forward  of  a just  previously  written 
data  block  end-of-fi  le  or  before  the  tape  is  labeled. 

6.  0UTPUT1  , ,,,,  //  C,N,-3  $ THIS  IS  AN 

0UTPUT1  A,B,C,D,E  //  C,N,14  $ IMPR0PER  EXAMPLE. 

This  is  an  invalid  sequence  since  the  first  call  positions  the  tape  at  the  end 

of  all  data  blocks  on  the  tape.  See  example  7. 

7.  INPUTT1  / ,,,,  / C,N,-3  $ 

0UTPUT1  A,B,C,D,E  //  C,N,14  $ 

A complete  list  of  data  block  names  will  be  printed  by  INPUTT1  which  will  then 
rewi nd  the  tape.  Then,  0UTPUT1  will  skip  forward  14  data  blocks  and  write 
A,B,C,D,  and  E.  The  user  tape  label  is  given  a warning  check  by  INPUTT1. 

8.  0UTPUT1  , ,,,,  //  C,N,-2  $ THIS  IS  AN 

0UTPUT1,  ,,,,  //  C,N,-3  $ IMPROPER  EXAMPLE. 

0UTPUT1  , A ,B  , , , //  C ,N ,1 4 $ 

This  is  an  invalid  sequence  since  the  first  call  effectively  destroys  whatever 
information  is  on  the  tape.  See  example  9. 
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9.  INPUTT1  / ,,,,  / C ,N , -2  $ 

INPUTT1  / ,,,,  / C ,N , -3  $ 

0UTPUT1  A,B , , , //  C ,N  ,14  $ 

Mount  a new  reel  of  tape  previously  default  labeled  for  INPT  (the  operator  will  have 

to  be  instructed  to  ignore  the  N0RING  message  and  put  a ring  in  the  tape).  Print  the 

names  of  all  data  blocks  on  the  tape  and  rewind  the  tape.  Skip  14  data  blocks  on  the 
tape  and  write  A and  then  B as  the  15^  and  16^  data  blocks.  Any  information  forward 
of  this  current  position  is  effectively  destroyed.  See  example  10. 

10.  INPUTT1  / ,,,,  / C , N , - 2 $ 

0UTPUT1  A,B , , , //  C ,N  ,-3  $ 

Mount  a new  reel  of  tape  previously  default  labeled  for  INPT  (the  operator  will  have 

to  be  instructed  to  ignore  the  N0RING  message  and  put  a ring  in  the  tape).  Print  the 

names  of  all  data  blocks  on  the  tape  and  write  A and  B as  new  data  blocks  at  the  end 
of  the  tape.  If  INPT  contained  14  data  blocks  at  the  start  of  this  sequence,  it 
would  be  more  efficient  to  do  it  this  way  than  by  using  the  sequence  of  example  9 
since  a pass  on  the  tape  is  eliminated. 

11.  INPUTT1  / ,,,,  / C ,N ,-2  / C ,N ,0  / V , Y ,BDSETLAB  $ 

0UTPUT1  A,B , , , //  C,N,-3  / C,N,0  / V,Y,BDSETLAB  $ 

This  is  equivalent  to  example  10  except  the  user  tape  label  is  set  on  a PARAM  card 
which  must  be  included  in  the  BULK  DATA  deck  (i.e.,  PARAM  BDSETLAB  USERTP12). 
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VIII.  M0RE  DIFFICULT  EXAMPLES  USING  B0TH  INPUTT1  AND  0UTPUT1  : 

Example  1: 

(a)  Objectives: 

(1)  Obtain  printout  of  the  names  of  all  data  blocks  on  INPT. 

(2)  Skip  past  the  first  four  data  blocks,  replace  the  next  two  with  data  blocks 
A and  B,  and  retain  the  next  three  data  blocks. 

(3)  Obtain  printout  of  the  names  of  all  data  blocks  on  INPT  after  (2)  has  been 
done. 


(b)  DMAP  Sequence: 

BEGIN  $ (1) 
INPUTT1  / ,,,,  / C , N , - 3 $ (2) 
INPUTT1  / , ,T1 ,T2 ,T3  / C,N,6  $ (3) 
INPUTT1  / ,,,,  / C ,N,-1  $ (4) 
0UTPUT1  A ,B  ,T1  ,T2 ,T3  //  C,N,4  $ (5) 
0UTPUT1,  ,,,,  //  C , N , - 3 $ (6) 
END  $ 


(c)  Remarks: 

(1)  DMAP  sequence  (2)  accomplishes  objective  (1)  and  rewinds  INPT. 

(2)  DMAP  sequence  (3)  recovers  data  blocks  7,8,  and  9.  This  is  necessary 

because  they  would  be  effectively  destroyed  by  anything  written  in  front 
of  them  on  INPT. 

(3)  DMAP  sequence  (4)  rewinds  INPT. 

(4)  DMAP  sequence  (5)  accomplishes  objective  (2). 

(5)  DMAP  sequence  (6)  accomplishes  objective  (3)  and  leaves  INPT  positioned 

after  the  ninth  file,  ready  to  receive  additional  data  blocks. 

(6)  Note  that  INPUTT1  is  used  whenever  possible  to  avoid  the  possibility  of 
mistakenly  writing  on  INPT  prematurely. 
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Example  2: 

(a)  Objectives: 

(1)  Write  data  blocks  A,  B,  and  C on  INPT. 

(2)  Obtain  printout  of  the  names  of  all  data  blocks  on  INPT  after  step  (1). 

(3)  Make  two  copies  of  the  tape  created  in  (1). 

(4)  Add  data  blocks  D and  E to  one  of  the  tapes. 

(5)  Obtain  the  names  of  all  data  blocks  on  INPT  after  (4). 

(b)  DMAP  Sequence: 


BEGIN  $ 

0) 

0UTPUT1 

A,B,C, , //  C ,N ,-l  $ 

(2) 

0UTPUT1 

, ,,,,  //  C,N,-3  $ 

(3) 

0UTPUT1 

A,B,C, , //  C,N,-2  $ 

(4) 

01JTPUT1 

A.B.C,,  //  C.N.-2  $ 

(5) 

0UTPUT1 

D,E,, , //  $ 

(6) 

0UTPUT1 

//  C.N.-3  $ 

(7) 

END  $ 

(8) 

(c)  Remarks: 

(1)  DMAP  sequence  (2)  accomplishes  objective  (1)  since  the  tape  must  initially 
have  P3  written  on  it  when  first  used.  The  DMAP  statement  0UTPUT1  A,B,C,,  // 
C,N,-1  $ will  accomplish  the  same  thing. 

(2)  DMAP  sequence  (3)  accomplishes  objective  (2).  The  statement  INPUTT1  / ,,,,  / 
C,N,-3  $ will  do  the  same  thing  and  add  a rewind. 

(3)  Statements  (4)  and  (5)  accomplish  objective  (3). 

(4)  Statement  (6)  accomplishes  objective  (4)  where  the  third  taoe  is  used. 

(5)  Statement  (7)  accomplishes  objective  (5).  The  statement  INPUTT1  / ,,,,  / C,N,-3  $ 
will  do  the  same  thing  and  add  a rewind. 

(6)  On  machines  where  tape  reel  switching  is  not  implemented,  the  second  parameter 
can  be  used  as  follows: 

BEGIN  $ 

0UTPUT1  A,B ,C , , //  C,N,-1  $ 

0UTPUT1,  ,,,,//  C,N, -3  $ 

0UTPUT1  A,B,C, , //  C ,N ,-l  / C,N,1  $ 

0UTPUT1  A,B,C, , //  C ,N 1 / C,N,2  $ 

0UTPUT1  D,E , , , //  C ,N ,0  / C,N,2  $ 

0UTPUT1 , ,,,,  //  C ,N ,-3  / C ,N ,2  $ 

END  $ 
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I.  NAME:  0UTPUT2  (Create  User  Written  F0RTRAN  Tapes) 

(The  companion  module  is  INPUTT2) 

II.  PURP0SE : Writes  up  to  five  data  blocks  and  a user  tape  label  onto  a F0RTRAN-wri tten  user 

tape  for  subsequent  use  at  a later  date.  0UTPUT2  is  also  used  to  position  the  user  tape 
prior  to  writing  the  data  blocks.  Multiple  calls  are  allowed.  A message  is  written  on 
the  output  file  for  each  data  block  successfully  written.  The  user  is  cautioned  to  be 
careful  when  positioning  a user  tape  with  0UTPUT2  since  he  may  inadvertently  destroy 
information  through  improper  positioning.  Even  though  no  data  blocks  are  written,  an 
E0F  wi 1 1 be  wri tten  at  the  completion  of  each  call  which  has  the  effect  of  destroying 
anything  on  the  tape  forward  of  the  current  position. 

III.  DMAP  CALLING  SEQUENCE: 

0UTPUT2  DB1  ,DB2,DB3,DB4,DB5  //  V,N,P1  / V,N,P2  / V,N,P3  $ 

IV.  INPUT  DATA  BL0CKS : 

DBi  - Any  data  block  which  the  user  desires  to  be  written  on  one  of  the  NASTRAN  F0RTRAN 
tape  files  UT1 , UT2,  through  UT5.  Any  or  all  of  the  input  data  blocks  may  be  purged.  Only 
nonpurged  data  blocks  will  be  placed  on  the  tape. 

V.  0UTPUT  DATA  BL0CKS : None. 

VI.  PARAMETERS: 

The  meaning  of  the  first  parameter  (PI)  value  is  given  in  the  table  below.  (The  default 
value  is  0) . 


PI  Value 

Meani ng 

+n 

Skip  forward  n data  blocks  before  writing. 

0 

Data  Blocks  are  written  starting  at  the  current 
position.  The  current  position  for  the  first 
use  of  a tape  is  at  the  label  (P3).  In  this  case 
P3  counts  as  one  Data  Block. 

-1 

Rewind  before  writing. 

-3 

Rewind  tape,  print  data  block  names  and  then 
write  after  the  last  data  block  on  the  tape. 

-9 

Write  a final  E0F  on  the  tape. 
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The  second  parameter  (P2)  for  this  module  is  the  F0RTRAN  unit  number  onto  which  the  data 
blocks  will  be  written.  This  unit  is  not  required  to  be  a physical  tape.  The  allowable 
values  for  this  parameter  are  highly  machine  or  installation  dependent.  Reference  should 
be  made  to  Section  4 of  the  Programmer's  Manual  for  a discussion  of  this  problem.  (The 
default  value  for  P2  is  0). 


User  Tape  Code 

F0RTRAN  File  Name 

11 

UT1 

12 

UT2 

13 

UT3 

14 

UT4 

15 

UT5 

The  third  parameter  (P3)  for  this  module  is  used  to  define  the  F0RTRAN  User  Tape  Label. 
The  label  is  used  for  NASTRAN  identification.  The  label  (P3)  is  an  alphanumeric  variable 
of  eight  or  less  characters  (the  first  character  must  be  alphabetic)  which  is  written 
on  the  user  tape.  The  writing  of  this  label  is  dependent  on  the  value  of  PI  as  follows: 
(The  default  value  for  P3  is  XXXXXXXX). 


PI  Value 

Table  Label  Written 

+n 

No 

0 

No 

-1 

Yes 

-3 

No  (Warning  Check) 

-9 

No 

The  user  may  specify  the  third  parameter  as  V,Y,name.  The  user  then  must  also  include 
a PARAM  card  in  the  bulk  data  deck  to  set  a value  for  name. 
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VII.  EXAMPLES: 

0UTPUT2  is  intended  to  have  the  same  logical  action  as  the  GIN0  User  Tape  module  0UTPUT1 
except  for  tape  reel  switching.  It  is  therefore  suggested  that  the  examples  shown  under 
module  0UTPUT1  be  used  for  0UTPUT2  as  well,  excepting  the  ones  involving  tape  reel 
switching.  All  examples  should  be  ended  with  a call  to  0UTPUT2  with  PI  = -9. 

VIII.  REMARKS: 

The  primary  objective  of  this  module  is  to  write  tapes  using  simple  F0RTRAN  so  that  a 
user  can  read  NASTRAN  generated  data  with  his  own  program.  Similarly,  matrices  can  be 
generated  with  externally  written  simple  F0RTRAN  programs  and  then  read  by  module  INPUTT2. 

In  order  to  do  this,  the  format  of  the  information  on  these  tapes  must  be  adhered  to. 

The  basic  idea  is  that  a one  word  logical  KEY  record  is  written  which  indicates  what 
follows.  A zero  value  indicates  an  end-of-file  condition.  A negative  value  indicates 
the  end  of  a record  where  the  absolute  value  is  the  record  number.  A positive  value 
indicates  that  the  next  record  consists  of  that  many  words  of  data. 


5. 3-20 j (6/1/72) 


DMAP  MODULE  DESCRIPTIONS 


The  correspondence  between  F0RTRAN  records  and  GIN0-written  NASTRAN  files  is  shown  in 
the  following  sample: 


F0RTRAN 

Record 

Length 

Contents 

NASTRAN 

File 

File 

Record 

1 

1 

KEY  > 0 

1 

1 

2 

KEY 

| Data  I |kEY 

3 

1 

KEY  > 0 

4 

KEY 

| Data  | t KEY 

5 

1 

KEY  < 0 (F0D1 

6 

1 

KEY  > 0 

2 

7 

KEY 

| Data  | | KEY 

8 

1 

KEY  < 0 (E0R) 

9 

i 

KEY  = 0 (E0F) 

E0F 

10 

1 

KEY  > 0 

2 

1 

11 

KEY 

j Data  J | KEY 

12 

1 

KEY  < 0 (E0R) 

13 

1 

KEY  = 0 (E0F) 

E0F 

14 

1 

KEY  = 0 (E0F=E0D) 

3 

E0F 
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I.  NAME:  0UTPUT3  (Punch  Matrix  Data  Blocks  onto  Cards) 

II.  PURP0SE : Punches  up  to  five  matrix  data  blocks  onto  DMI  bulk  data  cards.  These  cards 
may  then  read  into  NASTRAN  as  ordinary  bulk  data  to  reestablish  the  matrix  data  block  at 
a later  date. 

III.  DMAP  CALLING  SEQUENCE: 

0UTPUT3  Ml ,M2 ,M3 ,M4 ,M5  //  C,N,P1  / C,Y,N1=ABC  / C,Y,N2=DEF  / C,Y,N3=GHI  / 

C ,Y ,N4=JKL  / C ,Y ,N5=MN0  $ 

IV.  INPUT  DATA  BL0CKS: 

Mi  - Any  matri x data  block  which  the  user  desires  to  be  punched  on  DMI  cards.  Any  or 
all  of  the  input  data  blocks  may  be  purged.  Only  nonpurged  data  blocks  will  be  punched. 

V.  0UTPUT  DATA  BL0CKS:  None 

VI.  PARAMETERS: 

The  first  parameter  (PI)  controls  the  writing  of  the  DMI  card  images  on  a F0RTRAN  unit  as 
follows : 

PI  < 0 write  on  F0RTRAN  unit  |P1|  as  well  as  punch  DMI  cards 
PI  _>  0 punch  DMI  cards  only 

The  default  value  for  PI  is  0. 

Ni  - The  values  of  the  five  BCD  parameters  shown  above  are  used  to  create  a unique 
continuation  field  configuration  on  the  DMI  cards.  Only  the  first  three  characters 
are  used.  These  three  characters  must  be  unique  for  all  matrices  which  will  be  input 
together  during  a subsequent  run  using  cards  generated  by  0UTPUT3.  (Input,  BCD,  default 
values  are  Nl  = no  default,  N2=N3=N4=N5=XXX) . 
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VII.  METH0D:  The  nonzero  elements  of  each  matrix  are  punched  on  double-field  DMI  cards  as 
shown  in  the  example  below.  The  name  of  the  matrix  is  obtained  from  the  header  record 
of  the  data  block.  Field  10  contains  the  three  character  parameter  value  in  columns 
74-76  and  an  incremented  integer  card  count  in  columns  77-80. 

VIII.  EXAMPLE: 

Let  the  data  block  MAT  contain  the  matrix 


"1.0  0.0  6.0  0.0  0.0  0.0 
0.0  0.0  7.0  0.0  0.0  0.0 

[MAT]  = 2.0  4.0  0.0  0.0  0.0  0.0 

0.0  5.0  0.0  0.0  0.0  9.0 

_ 3.0  0.0  8.0  0.0  0.0  0.0_ 

The  DMAP  instruction  0UTPUT3  MAT,,,,  //  C,N,0  / C,N,XYZ  $ wil 
DMI  cards  shown  below. 

11  then  punch  out  the 

DMI 

MAT  0 

2 1 

2 

5 6 

+XYZ  0 

DMI* 

MAT 

1 

1 

1 .000000E  00 

*XYZ  1 

*XYZ  1 

3 

2.000000E  00 

5 

3.000000E  00 

*XYZ  2 

DMI* 

MAT 

2 

3 

4.000000E  00 

*XYZ  3 

*XYZ  3 

5.000000E  00 

*XYZ  4 

DMI* 

MAT 

3 

1 

6.000000E  00 

*XYZ  5 

*XYZ  5 

7.000000E  00 

5 

8.000000E  00 

*XYZ  6 

DMI* 

MAT 

6 

4 

9.000000E  00 

*XYZ  7 
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REMARKS: 

1.  Only  real  single-  or  double-precision  matrices  may  be  output. 

2.  All  matrices  are  output  on  double-field  cards  in  single-precision. 

3.  The  maximum  number  of  cards  that  may  be  punched  is  9999.  If  matrices  larger  than 
this  are  desired,  use  module  0UTPUT2  and  write  a program  to  process  the  resulting 
F0RTRAN  file. 

4.  The  auxiliary  subroutine  PHDMIA  used  by  module  0UTPUT3  can  be  used  with  stand-alone 
F0RTRAN  programs.  See  Section  4 of  the  Programmer's  Manual  for  details. 
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I.  NAME:  PARAM  (Parameter  Processor) 

II.  PURPOSE : To  perform  specified  operations  on  integer  DMAP  parameters. 

III.  DMAP  CALLING  SEQUENCE: 

PARAM  //  C,N,op  / V,N ,0UT  / V,N,IN1  / V,N,IN2  $ 

IV.  INPUT  DATA  BLOCKS:  None 

V.  OUTPUT  DATA  BLOCKS:  None 

VI.  PARAMETERS: 

1.  op  is  a BCD  operation  code  from  the  table  below  (Input,  no  default).  Op  is  usually 
specified  as  a "C,N"  parameter. 

2.  0UT  is  the  name  of  the  parameter  which  is  being  generated  by  PARAM  (output,  integer, 
default  = 1 ) . 

3.  INI  is  the  name  of  a parameter  whose  value  is  used  to  compute  0UT  according  to  the 
table  below  (Input,  integer,  default  = 1). 

4.  IN2  is  the  name  of  a parameter  whose  value  is  used  to  compute  0UT  according  to  the 
table  below  (Input,  integer,  default  =1). 

VII.  REMARKS : 

1.  The  table  below  gives  the  results  for  0UT  as  a function  of  op,  INI,  and  IN2. 


Arithmetic  Operations 

op 

ADD 

SUB 

MPY 

DIV 

N0T 

0UT 

IN1+IN2 

IN1-IN2 

INI • IN2 

IN1/IN2 

-INI 

Logical  Operations 

op 

AND 

0R 

IMPL 

0UT 

-1  +1 

+1 

+1 

-1 

-1  -1 

+1 

-1 

+1  -1 

-1 

INI 

<0  <0 

>0 

>o 

<0 

<0  >.0 

10 

<0 

<0  >0 

>0 

IN2 

<0  >0 

<0 

>o 

<0 

>0  <0 

>o 

<0 

>0  <0 

>0 

Special  Operations 

op 

0UT 

NOP 

0UT  (unchanged) 

KL0CK 

Current  CPU  time  in  integer  seconds  from  the  start 
of  the  job. 

TMT0G0 

Remaining  CPU  time  in  integer  seconds  based  on  the 
TIME  card. 

PREC 

Returns  the  currently  requested  precision; 
2 = D.P.  , 1 = S.P. 

2.  PARAM  does  its  own  SAVE;  therefore,  a SAVE  is  not  needed  following  the  module. 
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VIII.  EXAMPLES: 


1.  PARAM  //  C,N ,N0T  / V,N,XYZ  / V,N,N0XYZ  $ - this  example  changes  the  sense  of 
parameter  N0XYZ  which  may  be  useful  for  the  C0ND  or  EQUIV  instructions.  Alternatively, 
XYZ  could  have  been  set  in  the  following  way: 

2.  PARAM  //  C.N.MPY  / V,N,XYZ  / V,N,N0XYZ  / C.N.-l  $ 

3.  PARAM  //  C,N,IMPL  / V,N,ABC  / V,N,DEF  / V.N.GHI  $ 


4. 


PARAM  //  C,N,N0P  / V,N,P1=5  $ - this  example  sets  the  value  of  parameter  PI  to  5 
and  saves  it  for  subsequent  use. 
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I. 

NAME: 

PARAML  (Selects  parameters  from  a list) 

II. 

PURPOSE 

: To  select  parameters  from  a user  input  matrix  or  table 

III. 

DMAP  CALLING  SEQUENCE: 

PARAML 

INPUT  //  C,N,0P  / V,N,RECN0  / V.N.W0RDN  / 
V,N,REAL1  / V,N, INTEG  / V,N,REAL2  / V,N,BCD  $ 

IV. 

INPUT  DATA  BLOCKS: 

INPUT  - 

Any  matrix  or  table 

V. 

OUTPUT 

DATA  BLOCKS: 

None . 

VI. 

PARAMETERS: 

0P 

- Input-BCD-no  default. 

RECN0 

- Input-integer-default  = 1 

W0RDN 

- Input-integer-default  = 1 

REAL1 

- Output-real -default  = 1.0 

INTEG 

- Output-integer-default  = 0 

REAL2 

- Output-real -defaul t = 1.0 

BCD 

- Output-BCD-defaul t = blank 

VII. 

REMARKS 

1.  REAL! , INTEG,  REAL2,  and  BCD  will  be  set  by  the  module  whenever  they  are  "V"  type 
parameters . 

2.  RECN0  and  W0RDN  control  the  starting  point,  according  to  0P. 

If  0P  = DMI,  RECN0  is  the  column  number  and  W0RDN  is  the  row  number. 

If  0P  = DTI,  RECN0  is  the  record  number  and  W0RDN  is  the  word  number. 

If  0P  = PRESENCE,  INTEG  will  be  -1  if  INPUT  is  purged. 

3.  PARAML  does  its  own  SAVE;  therefore,  a SAVE  is  not  needed  following  the  module. 
VIII.  EXAMPLE: 

Obtain  the  value  in  column  1,  row  1 of  a matrix. 

PARAML  KGG  //  C,N,DMI  / C,N,1  / C,N,1  / V,N,TERM  $ 
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I.  NAME : PARAMR  (Parameter  Processor  - Real) 

II.  PURPOSE:  To  perform  specified  arithmetic,  logical,  and  conversion  operations  on  real 

or  complex  parameters. 

III.  DMAP  CALLING  SEQUENCE: 

PARAMR  //  C,N,0P  / V,N,0UTR  / V,N,INR1  / V,N,INR2  / 

V,N,0UTC  / V ,N , I NCI  / V ,N ,INC2  / 

V,N,FLAG  $ 

IV.  INPUT  DATA  BLOCKS: 

None. 

V.  OUTPUT  DATA  BLOCKS: 

None. 

VI.  PARAMETERS: 

0P  - Input-BCD  operation  code  from  the  table  below  - no  default 

0UTR  - Output-real -default  =0.0 

INR1  - Input-real-default  = 0.0 

INR2  - Input-real-default  = 0.0 

0UTC  - Output-complex-default  = (0.0, 0.0) 

INC1  - Input-complex-default  = (0.0, 0.0) 

INC2  - Input-complex-default  = (0.0, 0.0) 

FLAG  - Output-inteyer-de, ault  = 0 

The  values  of  the  parameters  are  dependent  upon  0P  as  shown  in  the  following  table: 


0P 

OUTPUTS 

ADD 

0UTR  = INR1  + INR2 

SUB 

0UTR  = INR1  - INR2 

MPY 

0UTR  = INR1  * INR2 

DIV 

0UTR  = INR1  / INR2 

N0P 

RETURN 

SQRT 

0UTR  = V INR1 

SIN 

0UTR  = SIN(INRl) 

C0S 

0UTR  = COS(INRl) 

ABS 

0UTR  =|  INR1  | 

EXP 

0UTR  = exp  (INR1) 
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TAN 

0UTR  = TAN(INRl) 

N0RM 

0UTR  = | | 0UTC  | | 

P0WER 

0UTR  = INR1  **  INR2 

ADDC 

0UTC  = INC1  + INC2 

SUBC 

0UTC  = INC1  - INC2 

MPYC 

0UTC  = INC1  * INC2 

DIVC 

0UTC  = INC1  / INC2 

CSQRT 

0utc  = ypmc ~ 

C0MPLEX 

0UTC  = (INR1.INR2) 

C0NJ 

0UTC  = I NCI 

REAL 

INR1  = Re  (0UTC) 

INR2  = Im  (0UTC) 

EC 

FLAG  = -1  if  INR1  = 

INR2 

GT 

FLAG  = -1  if  INR1 

INR2 

LT 

FLAG  = -1  if  INR1 

INR2 

LE 

FLAG  = -1  if  INR1 

INR2 

GE 

FLAG  = -1  if  INR1 

INR2 

NE 

FLAG  = -1  if  INR1  f 

INR2 

L0G 

0UTR  = L0G1q  ( INR1 ) 

LN 

0UTR  = L0Ge  ( INR1 ) 

FIX 

FLAG  = FIX  (0UTR) 

FL0AT 

0UTR  = FL0AT(FLAG) 

REMARKS: 

1.  Any  output  parameter  must  be  "V"  type  if  the  parameter  is  used  by  "0P"  as  output. 

2.  For  0P  = DIV  or  0P  = DIVC,  the  output  is  zero  if  the  denominator  is  zero. 

3.  PARAMR  does  its  own  SAVE;  therefore,  a SAVE  is  not  needed  following  the  module. 

4.  For  0P  = SIN  or  0P  = C0S,  the  input  must  be  expressed  in  radians. 
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I.  NAME : PRTPARM  (Parameter  and  DMAP  Message  Printer) 

II.  PURP0SE : A.  Prints  parameter  values. 

B.  Prints  DMAP  messages. 

III.  DMAP  CALLING  SEQUENCE: 

PRTPARM  //  C',N ,a  / C,N,b  / C,N,c  $ 

IV.  INPUT  DATA  BLOCKS : None 

V.  OUTPUT  DATA  BLOCKS:  None 

VI.  PARAMETERS: 

a - Integer  value  (no  default  value) 
b - BCD  value  (default  value  = XXXXXXXX) 
c - Integer  value  (default  value  = 0) 

VII.  METHOD: 

A.  As  a parameter  printer,  use  a = 0.  There  are  two  options: 

1.  b = parameter  name  will  cause  the  printout  of  the  value  of  that  parameter. 

Example:  PRTPARM  //  C,N,0  / C,N,LUSET  $ 

2.  b = XXXXXXXX  will  cause  the  printout  of  the  values  of  a]J[  parameters  in  the  current 
variable  parameter  table.  Since  this  is  the  default  value,  it  need  not  be 
specified. 

Example:  PRTPARM  //  C,N,0  $ 

B.  As  a DMAP  message  printer,  use  a f 0.  There  are  two  options: 

1.  a > 0 causes  the  printout  of  the  message  of  category  b where  j=|a|  and  b is  one 
of  the  values  shown  below.  (The  number  of  messages  available  in  each  category  is 
also  gi ven . ) 

Example:  PRTPARM  //  C,N,1  / C,N,DMAP  $ 

2.  a < 0 causes  the  same  action  as  a > 0 with  the  additional  action  of  program  termina- 
tion. Thus,  PRTPARM  may  be  used  as  a fatal  message  printer. 

Example:  PRTPARM  //  C,N,-2  / C,N,PLA  $ 

VIII.  REMARKS : 

1 . bis  always  a value. 

2.  Meaningless  values  of  a and  b will  result  in  diagnostic  messages  from  PRTPARM. 
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3.  TABLE  OF  b CATEGORY  VALUES 


Rigid  Format 

Value  of  b 

Number  of 
Messages 

1 

Static  Analysis 

STATICS 

5 

2 

Static  Analysis  with  Inertia  Relief 

INERTIA 

5 

3 

Normal  Mode  Analysis 

M0DES 

3 

4 

Static  Analysis  with  Differential  Stiffness 

DIFFSTIF 

6 

5 

Buckling  Analysis 

BUCKLING 

6 

6 

Piecewise  Linear  Analysis 

PLA 

5 

7 

Direct  Complex  Eigenvalue  Analysis 

DIRCEAD 

3 

8 

Direct  Frequency  and  Random  Response 

DIRFRRD 

4 

9 

Direct  Transient  Response 

DIRTRD 

3 

10 

Modal  Complex  Eigenvalue  Analysis 

MDLCEAD 

4 

11 

Modal  Frequency  and  Random  Response 

MDLFRRD 

6 

12 

Modal  Transient  Response 

MDLTRD 

5 

DMAP 

DMAP 

See  Remark  5 

4.  For  details  on  error  messages  for  the  i^1  Rigid  Format  see  section  3.(i  + 1).2  in  the 
User's  Manual . 

5.  The  message  number,  a,  may  be  any  integer  for  DMAP  messages. 

6.  The  third  parameter  is  not  currently  used. 
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I.  NAME:  SEEMAT  (Pictorial  Matrix  Printer) 

II.  PURP0SE : Shows  nonzero  matrix  elements  on  printer  or  plotter  output  positioned  pictorially 

by  row  and  column  within  the  outlines  of  the  matrix. 

III.  DMAP  CALLING  SEQUENCE: 

SEEMAT  M1,M2,M3,M4,M5  //  / 

C,N,modelnl  / C,N,modelbl 
C,N,sizex  / C,N,sizey  $ 

IV.  INPUT  DATA  BLOCKS: 

Matrix  Data  Blocks,  any  of  which  may  be  purged. 

V.  0UTPUT  DATA  BL0CKS:  None 

VI.  PARAMETERS: 

1.  PRINT  implies  use  of  the  system  output  file.  (Any  value  other  than  PL0T  implies 
PRINT.) 

PL0T  implies  use  of  one  of  the  plotters.  Either  of  the  plotter  tapes  PLT1  or  PLT2  will 
be  used,  depending  on  the  type  of  plotter  requested  (see  Section  4.1). 

The  default  value  for  the  first  parameter  is  PRINT. 

2.  PFILE  is  the  Plot  File  Number.  (Used  only  if  first  parameter  is  PL0T.) 

Input/output  variable  integer  parameter.  Frame  or  sheet  number.  The  value  of  this 
parameter  will  be  incremented  by  one  (1)  for  each  frame  (sheet)  plotted  by  SEEMAT. 

The  default  value  for  the  second  parameter  is  0. 

3.  PACK  is  reserved  for  a future  modification  that  will  allow  the  representation  -f  a 
nonzero  block  of  the  matrix  with  a single  character. 

The  default  value  for  the  third  parameter  is  100. 

4.  Plotter  Name  - If  the  first  parameter  = PL0T , one  of  the  plotter  names  must  be  selected 
from  the  following  list.  Additional  information  on  plotters  and  the  meaning  of  the 
symbols  used  below  is  given  in  Section  4.  The  associated  model  identifiers  are 
specified  with  the  next  four  parameters.  Each  plotter  has  a default  model  associated 
with  it,  as  indicated  by  the  underlined  model  identifier. 

The  default  value  for  the  fourth  parameter  is  SC. 


V,N, PFILE  / V ,N ,PACK  / C,N, plotter  / 
/ C,N,modeln2  / C,N,modelb2  / 
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Plotter  Name 

Model  Identifiers 

BL 

/ LTE,30  \ 
\ STE,30  J 

EAI 

( 3500,30  ) 
( 3500,45  j 

SC 

4020,0 

CALC0MP 

/ 765,205  \ 

765.210  1 

765.105 

765.110 

763.205 

763.210 

763.105 

763.110 

565.205 
' 565,210 

565.105  / 

565.110 

565.305  1 
1 565,310  ] 

563.205 

563.210 

563.105 

563.110 

563.305 
563,310  j 

DD 

80, B 

( M,0  ) 
T,°  / 

NASTRAN 

/ D,0  \ 

) M.l  ( 

f T,1  \ 
l D,1  J 

5.  The  parameter  model nl  is  used  to  specify  the  first  of  the  two  model  identifiers  when  it 
is  an  integer  value.  The  default  value  for  the  fifth  parameter  is  0. 

6.  The  parameter  modelbl  is  used  to  specify  the  first  of  the  two  model  identifiers  when  it 
is  a BCD  value.  The  default  value  for  the  sixth  parameter  is  blank. 

7.  The  parameter  model n2  is  used  to  specify  the  second  of  the  two  model  identifiers  when 
it  is  an  integer  value.  The  default  value  for  the  seventh  parameter  is  0. 

8.  The  parameter  model b2  is  used  to  specify  the  second  of  the  two  model  identifiers  when 
it  is  a BCD  value.  The  default  value  for  the  eighth  parameter  is  blank. 
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9.  The  parameter  sizex  specifies  the  size  of  the  plotter  surface  x-dimension  on  those 
plotters  for  which  it  is  appropriate  (e.g.,  the  CALC0MP  plotter).  The  default  value 
for  sizex  is  30.0. 

10.  The  parameter  sizey  specifies  the  size  of  the  plotter  surface  y-dimension  on  those 
plotters  for  which  it  is  appropriate  (e.g.,  the  CALC0MP  plotter).  The  default  value 
for  sizey  is  30.0. 
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VII.  METHOD:  The  matrix  is  partitioned  into  blocks  which  can  be  printed  on  a single  sheet  of 
output  paper  or  frame  on  the  plotter  selected.  Only  blocks  containing  nonzero  elements 
will  be  output.  Row  and  column  indices  are  indicated.  The  user  of  this  module  is 
cautioned  to  make  sure  his  line  count  limit  is  large  enough.  A default  of  20,000  lines  is 
provided  by  NASTRAN.  This  may  be  changed  via  the  statement  MAXLINES=  value  in  the  NASTRAN 
Case  Control  Deck.  The  transpose  of  the  matrix  is  output. 

VIII.  REMARKS: 

1.  If  a plotter  is  used,  the  appropriate  tape  must  be  made  available  to  NASTRAN. 

2.  If  a plotter  is  used,  a SAVE  instruction  should  be  executed  to  update  PFILE. 

3.  The  nonzero  elements  are  indicated  by  asterisks  (*),  except  for  diagonal  elements  of 
square  matrices  which  are  indicated  by  the  letter  D,  and  elements  in  the  last  row  or 
column  which  are  indicated  by  dollar  signs  ($). 

4.  The  default  model  for  any  plotter  is  specified  by  omitting  the  last  four  parameters. 

5.  When  two  of  the  last  four  parameters  are  used  to  specify  model  identifiers,  the 
remaining  two  parameters  should  be  specified  as  C,N  only. 

IX.  EXAMPLES  : 

1.  Specify  CALC0MP  765,205  as  follows: 

SEEMAT  Ml  ,M2 ,M3 ,M4 ,M5  //  C,N,PL0T  / V,N, PFILE  / C,N  / C,N,CALC0MP  $ 

2.  Specify  EAI  3500,45  as  follows: 

SEEMAT  Ml  ,M2 ,M3 ,M4 ,M5  //  C,N,PL0T  / V,N, PFILE  / C,N  / C,N,EAI  / C,N,3500  / C,N  / 

C ,N ,45  / C,N  $ 

3.  Specify  Benson  Lehner  STE,30  as  follows: 

SEEMAT  Ml  ,M2 ,M3 ,M4 ,M5  //  C,N,PL0T  / V,N, PFILE  / C,N  / C,N,BL  / C,N  / C.N.STE  / 

C , N , 30  / C,N  $ 

4.  Specify  the  printer  rather  than  a plotter  as  follows: 

SEEMAT  Ml ,M2,M3,M4,M5  //  $ 

5.  For  additional  examples  see  Section  5.4.8. 
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I.  NAME:  SETVAL  (Set  Values) 

II.  PURP0SE:  Set  DMAP  Parameter  variable  values  equal  to  other  DMAP  Parameter  variables  or 
DMAP  Parameter  constants. 

III.  DMAP  CALLING  SEQUENCE: 

SETVAL  //  V ,N ,X1  / V,N,A1  / 

V,N,X2  / V ,N ,A2  / 

V ,N  ,X3  / V,N,A3  / 

V,N,X4  / V,N ,A4  / 

V ,N ,X5  / V,N,A5  $ 

IV.  INPUT  DATA  BLOCKS:  None 


V . OUTPUT  DATA  BLOCKS:  None 


VI.  PARAMETERS: 

XI,  X2,  X3,  X4,  X5  Output,  integers,  variables 

A1 , A2,  A3,  A4,  A5  Input,  integers;  default  values  = 1,  variables  or  constants. 

VII.  METHOD:  This  module  sets  XI  = A1 , X2  = A2,  X3  = A3,  X4  = A4,  and  X5  = A5.  Only  two 
parameters  need  be  specified  in  the  calling  sequence  (XI  and  A1 ) . 

VIII.  REMARKS : 

1.  A SAVE  instruction  must  immediately  follow  the  SETVAL  instruction  if  the  output  para- 
meter values  are  to  be  subsequently  used. 

2.  See  PARAM  for  an  alternate  method  of  defining  parameter  values. 

3.  As  an  example,  the  statements 

SETVAL  //  V,N,X1  / V,N,A1  / V,N,X2  / C,N,3  $ 

SAVE  XI, X2  $ 

are  equivalent  to  the  statements 

PARAM  //  C,N,ADD  / V,N,X1  / V,N,A1  / C,N,0  $ 

PARAM  //  C,N,N0P  / V,N ,X2=3  $ 
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I.  NAME:  TABPCH  (Table  Punch) 

II.  PURPOSE : To  punch  NASTRAN  tables  onto  DTI  cards  in  order  to  allow  transfer  of  data  from 

one  NASTRAN  run  to  another,  or  to  allow  user  postprocessing. 

III.  DMAP  CALLING  SEQUENCE: 

TABPCH  TAB! ,TAB2,TAB3,TAB4,TAB5  //  C,N,A1  / C,N,A2  / C,N,A3  / C,N,A4  / C,N,A5  $ 

IV.  INPUT  DATA  BLOCKS: 

TAB1 
TAB  2 

TAB3  Any  NASTRAN  Tables 

TAB4 

TAB5 

V.  OUTPUT  DATA  BLOCKS: 

None  - All  output  is  punched  onto  DTI  cards. 

VI.  PARAMETERS: 

Al,  A2 , A3,  A4,  A5  — Input  - BCD  - Defaults  are  1 AA ' , 'AB\  'AC',  'AD',  'AE'.  These 
parameters  are  used  to  form  the  first  two  characters  (columns  74,  75)  of  the  continuation 
field  for  each  table  respectively. 

VII.  REMARKS: 

1.  Any  or  all  tables  may  be  purged. 

2.  Integer  and  BCD  characters  will  be  punched  onto  single-field  cards.  Real  numbers 
will  be  punched  onto  double-field  cards.  Their  formats  are  18,  2A4,  E16.9. 

3.  Up  to  99,999  cards  may  be  punched  per  table. 

4.  Currently,  twice  the  entire  record  must  fit  in  open  core. 

5.  Tables  with  1 word  BCD  values  (ELSETS)  cannot  be  punched  correctly. 

VIII.  EXAMPLES: 

TABPCH  EST,,,,  //  C,N,ES  $ will  punch  the  EST  onto  cards  with  a continuation  neumonic  of 
+ESbbbb1  (where  i is  the  sequence  number). 
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I.  NAME:  TABPRT  (Formatted  Table  Printer) 

II.  PURPOSE:  To  print  selected  table  data  blocks  with  format  for  ease  of  reading. 

III.  DMAP  CALLING  SEQUENCE: 

TABPRT  TDB  //  C,N,KEY  / C,N,0PT1  / C,N,0PT2  $ 

IV.  INPUT  DATA  BLOCKS: 

TDB  - Table  Data  Block  from  list  given  under  X. 

V.  0UTPUT  DATA  BLOCKS:  None 

VI.  PARAMETERS : 

1.  KEY  - Alphanumeric  value,  no  default.  Identifies  the  format  to  be  used  in  printing 
the  table.  The  allowable  list  is  given  under  X. 

2.  0PT1  - Integer,  default  value  = 0.  If  0,  no  blank  lines  are  written  between  entires. 
If  t 0,  one  blank  line  will  be  written  between  each  entry. 

3.  0PT2  - Integer,  default  value  = 0.  Not  used  at  present. 

VII.  0UTPUT : 

The  contents  of  the  table  are  formatted  and  written  on  the  system  output  file. 

VIII.  N0TES : 

1.  The  module  returns  in  the  event  of  any  difficulty. 

2.  The  TABPT  module  can  be  used  to  print  the  contents  of  any  data  block. 

IX.  EXAMPLES: 

1.  TABPRT  CSTM  //  C,N,CSTM  $ 

2.  TABPRT  GPL  //  C,N,GPL  / C,N,1  $ 
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X.  MISCELLANEOUS 

List  of  data  blocks  recognized  by  TABPRT  (Rigid  Format  name  used  here.  The  actual 
DMAP  name  for  the  same  or  equivalent  information  is  acceptable.) 

Data  Block  Key  (Value) 


BGPDT 

BGPDT 

CSTM 

CSTM 

EQDYN 

EQDYN 

EQEXIN 

EQEXIN 

GPCT 

GPCT 

GPDT 

GPDT 

GPL 

GPL 

GPLD 

GPLD 

GPTT 

GPTT 
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I.  NAME:  TABPT  (Table  Printer) 

II.  PURPOSE:  To  print  table  data  blocks  (may  be  used  for  matrix  data  blocks  if  desired). 

III.  DMAP  CALLING  SEQUENCE: 

TABPT  TAB1 ,TAB2,TAB3,TAB4,TAB5  //  $ 

IV.  INPUT  DATA  BLOCKS: 

TAB1  - x 

TAB2  - I 

TAB3  - > Any  NASTRAN  data  block. 

TAB4  - l 

TAB5  - / 

Note:  Any  or  all  input  data  blocks  can  be  purged. 


V.  OUTPUT  DATA  BLOCKS:  None 

VI.  PARAMETERS:  None 

VII.  REMARKS: 

1.  Each  input  data  block  is  treated  as  a table  and  its  contents  are  printed  on  the 
system  output  file  via  a prescribed  format.  Each  word  of  the  table  is  identified  by 
the  module  as  to  type  (real,  BCD,  integer)  and  an  appropriate  format  is  used. 

2.  The  trailer  data  items  for  the  table  are  also  printed. 

3.  Purged  input  data  blocks  are  not  printed. 

VIII.  EXAMPLES: 

TABPT  GE0M1  , , , , //  $ 

TABPT  GE0M1 ,GE0M2,GE0M3 ,GE0M4 ,GE0M5  //  $ 
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I. 

NAME:  TIMETEST  (Provides  Timing  Data) 

II. 

PURPOSE:  To  produce  timing  data  for  specific 

NASTRAN  unit  operations 

III. 

DMAP  CALLING  SEQUENCE: 

TIMETEST  /,  / C,N,N  / C,N,M  / C,N ,T  / C,N,01 

/ C,N,02  $ 

IV. 

INPUT  DATA  BLOCKS:  None 

V. 

OUTPUT  DATA  BLOCKS: 

FILE2  Reserved  for  future  implementation 

VI. 

PARAMETERS 

N - Outer  Loop  Index 
M - Inner  Loop  Index 
T - Data  type  to  be  processed 

01  - TIMTST  Routine  to  be  processed 

02  - Powers  of  two  table  for  TIMTS1  option  selection 

See  Section  4.127  of  the  NASTRAN  Programmer's  Manual  for  further  description  of  the 
parameters . 

VII.  REMARKS 
None. 

VIII.  EXAMPLES 

TIMETEST  / , / C,N,100  / C,N,100  / C,N,1  / C,N,2  $ 

TIMETEST  / , / C ,N ,10  / C,N,10  / C,N,3  / C,N,1  / C,N,127  $ 
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I.  NAME : VEC  (Creates  partitioning  vector  based  on  USET). 

II.  PURPOSE : To  create  a partitioning  vector  for  displacement  method  matrices  using  USET 

that  may  be  used  by  Matrix  Operation  Modules  MERGE  and  PARTN.  This  allows  the  user  to  split 
up  long  running  modules  such  as  SMP1 . 

III.  DMAP  CALLING  SEQUENCE: 

A.  For  matrices  generated  in  Rigid  Formats  1-6  or  prior  to  module  GKAD  (or  GKAM)  in 
Rigid  Formats  7-12: 

VEC  USET  / V / C,N,SET  / C,N,SET0  / C,N,SET1  / V,N,ID  $ 

B.  For  matrices  generated  in  Rigid  Formats  7-12  after  module  GKAD  (or  GKAM): 

VEC  USETD  / V / C,N,SET  / C,N,SET0  / C,N,SET1  / V,N,ID  $ 

IV.  INPUT  DATA  BL0CKS: 

USET  - U-set 

or 

USETD  - U-set  (Dynamics) 

Note:  U-set  may  not  be  missing  and  must  fit  into  open  core. 

V.  0UTPUT  DATA  BL0CKS : 

V - Partitioning  vector. 

Note:  1.  If  all  elements  are  in  SETO  or  SET1  then  V will  be  purged. 

2.  V may  not  be  purged  prior  to  execution. 

VI.  PARAMETERS : 

SET  - Matrix  set  to  be  partitioned  (Input  ,BCD,  no  default.) 

SETO  - Upper  partition  of  SET  (Input  ,BCD,  no  default). 

SET1  - Lower  partition  of  SET  (Input  ,BCD,  no  default). 

ID  - Identification  of  bit  position  (see  Remarks)  (Input,  integer,  default  = 0). 

Note:  1.  Legal  parameter  values  are  given  in  the  table  on  page  5.3-17. 

2.  See  Section  1.7.3  of  the  Programmer's  Manual  for  a description  of 
set  notation  or  Section  3.3  of  the  Theoretical  Manual. 

VII.  REMARKS : 

1.  Parameters  SETO  and  SET1  must  be  a subset  of  the  SET  matrix  parameter.  A degree 
of  freedom  may  not  be  in  both  subsets. 

2.  If  desired,  one  of  SETO  or  SET1  but  not  both  may  be  requested  to  be  the 
complement  of  the  other  one  by  giving  it  a value  of  C0MP. 

3.  If  SET  = BITID,  the  second  and  third  parameters  are  ignored  and  the  IDth 
bit  position  in  USET  (or  USETD)  is  used.  In  this  case,  SET  is  assumed  equal 
to  G (or  P)  and  SETO  will  correspond  to  the  zero's  in  the  IDth  position  and 
SET!  will  correspond  to  the  non-zero's  in  the  IDth  position. 


5 . 3-27b  (4/1/73) 


DMAP  MODULE  DESCRIPTIONS 


VIII.  EXAMPLES: 

1.  To  partition  [K^]  into  a-  and  o-  set  based  matrices,  use 
VEC  USET  / V / C,N,F  / C,N,0  / C,N,A  $ 

PARTN  KFF,V , / K00 , KA0 , K0A , KAA  $ 

Note  that  the  same  thing  can  be  done  in  one  step  by 

UPARTN  USET,KFF  / K00 , KA0 , K0A , KAA  / C,N,F  / C,N,0  / C,N,A  $ 


2. 


3. 


Example  1 could 
VEC  USET  / 

VEC  USET  / 

Example  1 could 
VEC  USET  / 


be  accomplished  by 

V / C,N,F  / C,N,0  / C,N,C0MP  $ 

or 

V / C , N , F / C ,N,C0MP  / C,N,A  $ 

be  accomplished  by 

V / C ,N,BITID  / C,N,X  / C,N,X  / 


C ,N ,25  $ 
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DIRECT  MATRIX  ABSTRACTION 


5.3.3  User  Modules 


Module 

Page 

DDR 

5.3-29 

DUMM0D1 

5.3-30 

DUMM0D2 

5.3-31 

DUMM0D3 

5.3-32 

DUMM0D4 

5.3-33 

INPUTT3 

5.3-37 

INPUTT4 

5.3-38 

M0DA 

5.3-39 

M0DB 

5.3-40 

M0DC 

5.3-41 

0UTPUT 

5.3-42 

0lr  PUT4 

5.3-46 

PARTVEC 

5. 3-46a 

XYPRNPLT 

5.3-47 

A number  of  modules  have  been  placed  in  the  NASTRAN  system  for  which  only  dummy  code  exists. 
These  modules  are  available  to  the  user  who  wishes  to  create  his  own  data  blocks  by  reading  tapes 
or  data  cards,  generate  his  own  output  on  the  printer,  punch  or  plotter,  or  perform  his  own 
matrix  computations.  The  appropriate  MPL  information  is  presented  for  each  such  user  module  in 
this  section.  All  necessary  interfaces  with  the  Executive  System  have  been  completed  for  these 
user  modules.  The  procedures  for  implementing  a user  module  are  described  in  Section  2 of  the 
Programmer's  Manual. 


5.3-28  (6/1/72) 


DMAP  MODULE  DESCRIPTIONS 


I.  NAME:  DDR  (User  Dummy  Module) 

II.  PURPOSE:  Can  be  used  for  any  desired  purpose. 

III.  DMAP  CALLING  SEQUENCE:  (see  REMARKS  below) 

DDR  A,B,C,D,E,F,G,H,I,J,K,L,M  / X,Y,Z  / C,N,ABC  / C ,N,DEF  / C,N,GHI  / C,N,0  / 

C ,N ,0  / C ,N ,0  / C ,N ,0  $ 

IV.  INPUT  DATA  BLOCKS:  As  desired  by  author  of  module. 

V.  OUTPUT  DATA  BLOCKS:  As  desired  by  author  of  module. 

VI.  PARAMETERS:  Parameters  may  be  used  as  desired  by  the  author  of  the  module.  The  parameter 
types  are  indicated  by  the  constants  shown  in  the  calling  sequence  shown  above. 

VII.  REMARKS: 

This  module  has  been  provided  for  the  user  of  NASTRAN  who  may  wish  to  include  a module  of 
his  own  design  into  the  system.  The  number  of  inputs  and  outputs,  as  well  as  the  number, 
type,  and  default  values  of  the  parameters,  may  be  changed  by  changing  the  Module  Proper- 
ties List  (MPL)  in  Block  Data  Program  XMPLBD  (see  Section  2 of  the  Programmer's  Manual). 
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DIRECT  MATRIX  ABSTRACTION 


I.  NAME:  DUMM0D1  (Dummy  Module  - 1)* 

II.  PURP0SE:  Can  be  used  for  any  desired  purpose. 

III.  DMAP  CALLING  SEQUENCE:  (see  REMARKS) 

DUMM0D1  II ,12,13,14,15,16,17,18  / 

01  ,02,03,04,05,06,07,08  / 

C,N,-1  / V ,Y ,P2=-1  / V ,N ,P3=-1  / C,Y ,P4=-1  / 
C,Y,P5=-1 .0  / C,N ,-l .0  / 

C ,Y ,P7=ABCDEFGH  / 

C ,Y ,P8=-1 .0D0  / 

C,Y  ,P9=(-1 .0,-1 .0)  / 

C , Y , PI 0=  ( - 1 .000,-1 .0D0)  $ 


IV.  INPUT  DATA  BL0CKS:  As  desired  by  author  of  module. 

V.  0UTPUT  DATA  BL0CKS:  As  desired  by  author  of  module. 

VI.  PARAMETERS:  Parameters  may  be  used  as  desired  by  the  author  of  the  module.  The  parameter 
types  are  indicated  by  the  default  values  shown  in  the  calling  sequence  above. 

VII.  REMARKS:  This  module  has  been  provided  for  the  user  of  NASTRAN  who  may  wish  to  include  a 

module  of  his  own  design  into  the  system.  The  number  of  inputs  and  outputs  as  well  as  the 
number,  type,  and  default  values  of  parameters  may  be  changed  by  changing  the  Module  Prop- 
erties List  (MPL)  in  Block  Data  Program  XMPLBD  (see  Section  2 of  Programmer's  Manual). 


*The  delivery  version  of  NASTRAN  contains  a DUMM0D1  module  which  is  used  to  compute  timing 
constants  for  the  various  machines  on  which  the  program  runs. 
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DMAP  MODULE  DESCRIPTIONS 


I.  NAME:  DUMM0D2  (Dummy  Module  - 2) 

II.  PURPOSE:  Can  be  used  for  any  desired  purpose. 

III.  DMAP  CALLING  SEQUENCE:  (see  REMARKS) 

DUMM0D2  11,12,13,14,15,16,17,18/ 

01  ,02,03,04,05,06,07,08  / 

C,N,-1  / V,Y,P2=-1  / V,N,P3=-1  / C,Y,P4=-1  / 
C,Y,P5=-1 .0  / C,N,-1 .0  / 

C,Y,P7=ABCDEFGH  / 

C,Y,P8=-1 .0D0  / 

C,Y,P9=(-1 .0,-1 .0)  / 

C,Y,P10=(-1.0D0,-1.0D0)  $ 

IV.  INPUT  DATA  BL0CKS:  As  desired  by  author  of  module. 


V.  0UTPUT  DATA  BL0CKS:  As  desired  by  author  of  module. 


VI.  PARAMETERS:  Parameters  may  be  used  as  desired  by  the  author  of  the  module.  The  parameter 

types  are  indicated  by  the  default  values  shown  in  the  calling  sequence  above. 

VII.  REMARKS:  This  module  has  been  provided  for  the  user  of  NASTRAN  who  may  wish  to  include  a 

module  of  his  own  design  into  the  system.  The  number  of  inputs  and  outputs  as  well  as  the 
number,  type,  and  default  values  of  parameters  may  be  changed  by  changing  the  Module 
Properties  List  (MPL)  in  Block  Data  Program  XMPLBD  (see  Section  2 of  Programmer's  Manual). 
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DIRECT  MATRIX  ABSTRACTION 


I.  NAME:  DUMM0D3  (Dummy  Module  - 3) 

II.  PURP0SE:  Can  be  used  for  any  desired  purpose. 

III.  DMAP  CALLING  SEQUENCE:  (see  REMARKS) 

DUMM0D3  11,12,13,14,15,16,17,18/ 

01 ,02,03,04,05,06,07,08  / 

C.N.-l  / V, Y,P2=-1  / V ,N ,P3=-1  / C ,Y ,P4=-1  / 
C,Y,P5=-1 .0  / C ,N,-1 .0  / 

C,Y,P7=ABCDEFGH  / 

C,Y,P8=-1.0D0  / 

C , Y , P9= ( - 1 .0,-1 .0)  / 

C,Y,P10=(-1.0D0,-1.0D0)  $ 

IV.  INPUT  DATA  BL0CKS:  As  desired  by  author  of  module. 


V.  0UTPUT  DATA  BL0CKS:  As  desired  by  author  of  module. 


VI.  PARAMETERS:  Parameters  may  be  used  as  desired  by  the  author  of  the  module.  The  parameter 

types  are  indicated  by  the  default  values  shown  in  the  calling  sequence  above. 

VII.  REMARKS:  This  module  has  been  provided  for  the  user  of  NASTRAN  who  may  wish  to  include  a 

module  of  his  own  design  into  the  system.  The  number  of  inputs  and  outputs  as  well  as  the 
number,  type,  and  default  values  of  parameters  may  be  changed  by  changing  the  Module  Prop- 
erties List  (MPL)  in  Block  Data  Program  XMPLBD  (see  Section  2 of  Programmer's  Manual). 


DMAP  MODULE  DESCRIPTIONS 


I.  NAME:  DUMM0D4  (Dummy  Module  - 4) 

II.  PURP0SE:  Can  be  used  for  any  desired  purpose. 

III.  DMAP  CALLING  SEQUENCE:  (see  REMARKS) 

DUMM0D4  11,12,13,14,15,16,17,18  / 

01  ,02,03,04,05,06,07,08  / 

C,N,-1  / V ,Y ,P2=-1  / V,N  ,P3=-1  / C ,Y  ,P4=-1  / 
C ,Y ,P5=-1 .0  / C,N,-1 .0  / 

C,Y,P7=ABCDEFGH  / 

C , Y ,P8=-1 .0D0  / 

C ,Y ,P9=( -1 .0  ,-l  .0)  / 

C,Y ,P10=(-1 .0D0  ,-l .ODO)  $ 

IV.  INPUT  DATA  BL0CKS:  As  desired  by  author  of  module. 


V.  0UTPUT  DATA  BL0CKS:  As  desired  by  author  of  module. 


VI.  PARAMETERS:  Parameters  may  be  used  as  desired  by  the  author  of  the  module.  The  parameter 

types  are  indicated  by  the  default  values  shown  in  the  calling  sequence  above. 

VII.  REMARKS : This  module  has  been  provided  for  the  user  of  NASTRAN  who  may  wish  to  include  a 

module  of  his  own  design  into  the  system.  The  number  of  inputs  and  outputs  as  well  as  the 
number,  type,  and  default  values  of  parameters  may  be  changed  by  changing  the  Module  Prop- 
erties List  (MPL)  in  Block  Data  Program  XMPLBD  (see  Section  2 of  Programmer's  Manual). 
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DMAP  MODULE  DESCRIPTIONS 


I.  NAME:  INPUTT3  (Auxiliary  Input  File  Processor) 

II.  PURP0SE:  A user-written  module  to  generate  data  block(s)  and  parameter(s)  based  on  input 
data  read  by  the  module  itself,  or  on  parameter  values  or  Input  Data  Blocks  generated  by 
NASTRAN,  or  by  any  combination  of  these. 

III.  DMAP  CALLING  SEQUENCE: 

INPUTT3  11,12,13,14,15  / 01,02,03,04,05  / C,N,a  / C,N,b  / C,N,c  $ 

IV.  INPUT  DATA  BL0CKS:  Any  or  all  of  the  inputs  may  be  purged  according  to  the  user-wri ter 's 

design. 

V.  0UTPUT  DATA  BL0CKS:  May  be  tables  or  matrices  depending  on  the  user-writer's  design;  may 

or  may  not  be  purged. 

VI.  PARAMETERS:  May  be  used  as  desired  by  the  user-writer.  Type  is  integer  with  default 

values  of  a=-l , b=0,  c=0.  If  parameter  is  to  be  output  from  module,  the  form  C,N,_must 
be  changed  in  the  above  example  to  V,N,NAME  or  some  other  form  capable  of  being  output. 

VII.  REMARKS:  This  module  has  been  provided  for  the  NASTRAN  user  who  wishes  to  process  his  own 

data  cards.  Data  block(s)  created  must  be  compatible  with  any  subsequent,  module(s)  using 
them  as  input.  The  number  of  input  and  output  data  blocks,  as  well  as  the  number,  type  and 
default  values  of  the  parameters,  may  be  changed  by  changing  tne  Module  Properties  List 
(MPL)  in  Block  Data  Program  XMPLBD  (See  Section  2 of  Programmer's  Manual). 
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DIRECT  MATRIX  ABSTRACTION 


I.  NAME:  INPUTT4  (Auxiliary  Input  File  Processor) 

II.  PURP0SE:  A user-written  module  to  generate  data  block (s)  and  parameter(s)  based  on  input 
data  read  by  the  module  itself,  or  on  parameter  values  or  Input  Data  Blocks  generated  by 
NASTRAN,  or  by  any  combination  of  these. 

III.  DMAP  CALLING  SEQUENCE: 

INPUTT4  11,12,13,14,15  / 01,02,03,04,05  / C,N,a  / C,N,b  / C,N,c  $ 

IV.  INPUT  DATA  BL0CKS:  Any  or  all  of  the  inputs  may  be  purged  according  to  the  user-wri ter's 

design. 

V.  0UTPUT  DATA  BL0CKS:  May  be  tables  or  matrices  depending  on  the  user-wri ter' s design;  may 

or  may  not  be  purged. 

VI.  PARAMETERS:  May  be  used  as  desired  by  the  user-writer.  Type  is  integer  with  default 

values  of  a=-l,  b=0,  c=0.  If  parameter  is  to  be  output  from  module,  the  form  C,N,_  must 
be  changed  in  the  above  example  to  V,N,NAME  or  some  other  form  capable  of  being  output. 

VII.  REMARKS:  This  module  has  been  provided  for  the  NASTRAN  user  who  wishes  to  process  his  own 

data  cards.  Data  block(s)  created  must  be  compatible  with  any  subsequent  module(s)  using 
them  as  input.  The  number  of  input  and  output  data  blocks,  as  well  as  the  number,  type  and 
default  values  of  the  parameters,  may  be  changed  by  changing  the  Module  Properties  List 
(MPL)  in  Block  Data  Program  XMPLBD  (See  Section  2 of  Programmer's  Manual). 
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DMAP  MODULE  DESCRIPTIONS 


I.  NAME : M0DA  (User  Dummy  Module) 

II.  PURPOSE:  Can  be  used  for  any  desired  purpose.. 

III.  DMAP  CALLING  SEQUENCE:  (See  REMARKS  below) 

M0DA  / W,X,Y,Z  / C ,N ,0 .0  / C,N,0.0  / C,N,0.0  / C,N,0.0  / C,N,0.0  / C,N,0  / 

C,N,0  / C,N,0  / C,N,0  / C,N,0  / C,N,0.0  / C,N,0  / C,N,0  $ 

IV.  INPUT  DATA  BLOCKS:  None 

V.  OUTPUT  DATA  BLOCKS:  As  desired  by  author  of  module. 

VI.  PARAMETERS:  Parameters  may  be  used  as  desired  by  the  author  of  the  module.  The  parameter 
types  are  indicated  by  the  constants  shown  in  the  calling  sequence  shown  above. 

VII.  REMARKS:  This  module  has  been  provided  for  the  user  of  NASTRAN  who  may  wish  to  include  a 

module  of  his  own  design  into  the  system.  The  number  of  inputs  and  outputs  as  well  as  the 
number,  type,  and  default  values  of  the  parameters  may  be  changed  by  changing  the  Module 
Properties  List  (MPL)  in  Block  Data  Program  XMPLBD  (see  Section  2 of  Programmer's  Manual). 
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DIRECT  MATRIX  ABSTRACTION 


I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 


NAME : M0DB  (User  Dummy  Module) 

PURPOSE:  Can  be  used  for  any  desired  purpose. 

DMAP  CALLING  SEQUENCE:  (See  REMARKS  below) 

M0DB  A,B ,C  / W,X,Y  ,Z  / C,N,1.0  / C,N,1.0  / C,N,1.0  / C,N,1.0  / C,N,0  / C,N,0  / C,N,0  / 

C ,N,1  .0  / C,N,0  / C,N,0  / C ,N ,0  $ 

INPUT  DATA  BL0CKS:  As  desired  by  author  of  module. 

0UTPUT  DATA  BL0CKS:  As  desired  by  author  of  module. 

PARAMETERS:  Parameters  may  be  used  as  desired  by  the  author  of  the  module.  The  parameter 

types  are  indicated  by  the  constants  shown  in  the  calling  sequence  shown  above. 

REMARKS: 

This  module  has  been  provided  for  the  user  of  NASTRAN  who  may  wish  to  include  a module  of 
his  own  design  into  the  system.  The  number  of  inputs  and  outputs  as  well  as  the  number, 
type,  and  default  values  of  the  parameters  may  be  changed  by  changing  the  Module  Prop- 
erties List  (MPL)  in  Block  Data  Program  XMPLBD  (see  Section  2 of  Programmer's  Manual). 
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DMAP  MODULE  DESCRIPTIONS 


I.  NAME:  M0DC  (User  Dummy  Module) 


II.  PURP0SE:  Can  be  used  for  any  desired  purpose. 

III.  DMAP  CALLING  SEQUENCE:  (See  REMARKS  below) 


M0DC  A,B  //  C,N,-1 

$ 

IV. 

INPUT  DATA  BL0CKS: 

As  desired  by  author  of  module 

V. 

0UTPUT  DATA  BL0CKS: 

None 

VI.  PARAMETERS:  Parameters  may  be  used  as  desired  by  the  author  of  the  module.  The  parameter 

types  are  indicated  by  the  constants  shown  in  the  calling  sequence  shown  above. 

VII.  REMARKS: 

This  module  has  been  provided  for  the  user  of  NASTRAN  who  may  wish  to  include  a module  of 
his  own  design  into  the  system.  The  number  of  inputs  and  outputs  as  well  as  the  number, 
type,  and  default  values  of  the  parameters  may  be  changed  by  changing  the  Module  Prop- 
erties List  (MPL)  in  Block  Data  Program  XMPLBD  (see  Section  2 of  Programmer's  Manual). 
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!•  NAME:  OUTPUT  (Auxiliary  Output  File  Processor) 

II.  PURP0SE:  A user-written  module  to  generate  printer,  plotter  or  punch  output. 

III.  DMAP  CALLING  SEQUENCE:  (see  remark  under  METHOD) 

OUTPUT  IN  //  C ,Y  ,P=-1  $ 

IV.  INPUT  DATA  BLOCKS: 

IN  - Contains  any  desired  information  which  the  module  extracts  and  writes  on  the  system 
output  file,  punch,  or  either  of  the  two  plotters.  May  be  purged. 

V.  OUTPUT  DATA  BLOCKS:  None 


VI.  PARAMETERS:  Parameters  may  be  used  as  desired  by  the  author  of  the  module.  Type  is  integer 

with  MPL  default  value  of  -1  as  shown  above. 

VII.  METHOD:  This  module  has  been  provided  for  the  user  of  NASTRAN  who  may  wish  to  process  his 

own  output.  The  number  of  inputs  as  well  as  the  number,  type,  and  default  values  of 
parameters  may  be  changed  by  changing  the  Module  Properties  List  (MPL)  in  Block  Data 
Program  XMPLBD  (see  Section  2 of  Programmer's  Manual). 
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DIRECT  MATRIX  ABSTRACTION 


I.  NAME:  0UTPUT4  (Auxiliary  Output  File  Processor) 

II.  PURP0SE:  A user-written  module  to  generate  printer,  plotter  or  punch  output. 

III.  DMAP  CALLING  SEQUENCE:  (see  remark  under  METH0D) 

0UTPUT4  INI  ,IN2,IN3,IN4,IN5  //  V,N,P1=-1  / V,N,P2=-1  $ 

IV.  INPUT  DATA  BL0CKS: 

INi  - Contains  any  desired  information  which  the  module  extracts  and  writes  on  the  system 
output  file,  punch,  or  either  of  the  two  plotters.  May  be  purged. 

V.  0UTPUT  DATA  BL0CKS:  None 

VI.  PARAMETERS:  Parameters  may  be  used  as  desired  by  the  author  of  the  module.  Type  is 

integer  with  MPL  default  value  of  -1  as  shown  above. 

VII.  METH0D:  This  module  has  been  provided  for  the  user  of  NASTRAN  who  may  wish  to  process  his 

own  output.  The  number  of  inputs  as  well  as  the  number,  type,  and  default  values  of 
parameters  may  be  changed  by  changing  the  Module  Properties  List  (MPL)  in  Block  Data 
Program  XMPLBD  (see  Section  2 of  Programmer's  Manual). 
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DIRECT  MATRIX  ABSTRACTION 


I.  NAME:  PARTVEC  (User  Dummy  Module) 

II.  PURP0SE:  Can  be  used  for  any  desired  purpose. 

III.  DMAP  CALLING  SEQUENCE:  (See  REMARKS  below) 

PARTVEC  101  ,102, — ,120,121  / 01  ,02,03  / V,N,P1=0  / V,N,P2=0  / — / V,N,P22=0  $ 

IV.  INPUT  DATA  BL0CKS:  As  desired  by  author  of  module. 

V.  0UTPUT  DATA  BL0CKS:  As  desired  by  author  of  module. 

VI.  PARAMETERS : Parameters  may  be  used  as  desired  by  the  author  of  the  module.  The 

parameter  types  are  indicated  by  the  values  shown  in  the  calling  sequence  shown  above. 

VII.  REMARKS: 

This  module  has  been  provided  for  the  user  of  NASTRAN  who  may  wish  to  include  a module  of 
his  own  design  into  the  system.  The  number  of  inputs  and  outputs  as  well  as  the  number, 
type,  and  default  values  of  the  parameters  may  be  changed  by  changing  the  Module 
Properties  List  (MPL)  in  Block  Data  Program  XMPLBD  (see  Section  2 of  Programmer's  Manual). 
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DMAP  MODULE  DESCRIPTIONS 


I.  NAME:  XYPRNPLT  (User  Dummy  Module) 

II.  PURP0SE:  Can  be  used  for  any  desired  purpose. 

III.  DMAP  CALLING  SEQUENCE:  (see  REMARKS  below) 

XYPRNPLT  A//  $ 

IV.  INPUT  DATA  BL0CKS : As  desired  by  the  author  of  module. 

V.  0UTPUT  DATA  BL0CKS:  None 

VI.  PARAMETERS:  None 

VII.  REMARKS: 

This  module  has  been  provided  for  the  user  of  NASTRAN  who  may  wish  to  include  a module  of 
his  own  design  into  the  system.  The  number  of  inputs  and  outputs  as  well  as  the  number, 
type,  and  default  values  of  the  parameters  may  be  changed  by  changing  the  Module  Prop- 
erties List  (MPL)  in  Block  Data  Program  XMPLBD  (see  Section  of  Programmer's  Manual). 
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DIRECT  MATRIX  ABSTRACTION 


5.3.4  Executive  Operation  Modules 


Module 

Basic  Function 

Pa^e 

BEGIN 

Always  first  in  DMAP 

5.3-49 

CHKPNT 

Write  data  blocks  on  checkpoint  tape 
if  checkpointing 

5.3-50 

C0ND 

Conditional  forward  jump 

5.3-51 

END 

Always  last  in  DMAP;  terminates 
DMAP  execution 

5.3-52 

EQUIV 

Assign  another  name  to  a data  block 

5.3-53 

EXIT 

Conditional  DMAP  termination 

5.3-54 

FILE 

Defines  special  data  block  char- 
acteristics to  DMAP  compiler 

5.3-55 

JUMP 

Unconditional  forward  jump 

5.3-56 

LABEL 

Defines  DMAP  location 

5.3-57 

PURGE 

Conditional  data  block  elimination 

5.3-58 

REPT 

Repeat  a series  of  DMAP  instructions 

5.3-59 

SAVE 

Save  value  of  output  parameter 

5.3-60 

All  modules  classified  as  Executive  Operation  Modules  are  individually  described  in  this 
section.  Additional  discussions  concerning  the  interaction  of  the  Executive  Modules  with  them- 
selves and  with  the  NASTRAN  Executive  System  are  contained  in  Section  5.2.3. 
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DMAP  MODULE  DESCRIPTIONS 


I.  NAME:  BEGIN  (Begin  DMAP  program) 

II.  PURP0SE:  BEGIN  Is  a declarative  DMAP  instruction  which  denotes  the  beginning  of  a DMAP 

program. 

III.  DMAP  CALLING  SEQUENCE: 

BEGIN  $ 

IV.  REMARKS: 

1.  The  BEGIN  card  is  required  when  selecting  APP  DMAP  in  the  Executive  Control  Deck  and 
must  be  followed  by  DMAP  instructions  up  to  and  including  the  END  card. 

2.  BEGIN  is  a non-executable  DMAP  instruction  which  is  used  only  by  the  DMAP  compiler  for 
information  purposes. 
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DIRECT  MATRIX  ABSTRACTION 


I.  NAME:  CHKPNT  (Checkpoint) 

II.  PURPOSE:  Causes  data  blocks  to  be  written  on  the  New  Problem  Tape  (NPTP)  to  enable  the 

problem  to  be  restarted  with  a minimum  of  redundant  processing. 

III.  DMAP  CALLING  SEQUENCE: 

CHKPNT  D1,D2,...,DN  $ 

where  D1,D2,...,DN  (N  * 1)  are  data  blocks  to  be  copied  onto  the  problem  tape  for  use  in 

restarting  problem. 

IV.  RULES: 

1.  A data  block  to  be  checkpointed  must  have  been  referenced  in  a previous  PURGE,  EQUIV  or 
functional  module  instruction. 

2.  CHKPNT  cannot  be  the  first  instruction  of  a DMAP  loop. 

3.  Data  Blocks  generated  by  the  Input  File  Processor  (including  DMI's  and  DTI's)  should  not 
be  checkpointed  since  they  are  always  regenerated  on  restart. 

4.  Checkpointing  only  takes  place  when  a New  Problem  Tape  (NPTP)  is  set  up  and  the 
Executive  Control  Card  CHKPNT  YES  appears  in  the  Executive  Control  Deck.  Otherwise,  the 
CHKPNT  instructions  are  ignored. 

5.  For  each  data  block  that  is  successfully  checkpointed,  a card  of  the  restart  dictionary 
is  punched  which  gives  the  critical  data  for  the  data  block  as  it  exists  on  the  Problem 
Tape. 

6.  For  data  blocks  that  have  been  purged  or  equi valenced,  an  entry  is  made  in  the  restart 
dictionary  to  this  effect.  In  these  cases  data  blocks  are  not  written  on  the  Problem 
Tape. 
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DMAP  MODULE  DESCRIPTIONS 


I.  NAME:  C0ND  (Conditional  Transfer) 

II.  PURP0SE:To  alter  the  normal  order  of  execution  of  DMAP  modules  by  conditionally  transferring 
program  control  to  a specified  location  in  the  DMAP  program. 

III.  DMAP  CALLING  SEQUENCE: 

C0ND  n,V  $ 

where: 

1.  n is  a BCD  label  name  specifying  the  location  where  control  is  to  be  transferred. 
(See  the  LABEL  instruction.) 

2.  V is  a BCD  name  of  a variable  parameter  whose  value  indicates  whether  or  not  to 
execute  the  transfer.  If  V < 0 the  transfer  is  executed. 

IV.  EXAMPLE: 

BEGIN  $ 


C0ND  L1,K  $ 

M0DULE1  A/B/V,Y ,P1  $ 


LABEL  LI  $ 
M0DULEN  X/Y  $ 


END  $ 

If  K > 0,  M0DULE1  is  executed.  If  K < 0 control  is  transferred  to  the  label  LI  and 
M0DULEN  is  executed. 

V.  REMARKS: 

Only  forward  transfers  are  allowed.  See  the  REPT  instruction  for  backward  transfers. 
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DIRECT  MATRIX  ABSTRACTION 


I.  NAME:  END  (End  DMAP  Program) 

II.  PURP0SE:  Denotes  the  end  of  a DMAP  program. 

III.  DMAP  CALLING  SEQUENCE: 

END  $ 

IV.  N0TES: 

1.  The  END  instruction  also  acts  as  an  implied  EXIT  instruction. 

2.  The  END  card  is  required  whenever  the  analyst  selects  APP  DMAP  in  his  Executive 
Control  Deck. 
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DMAP  MODULE  DESCRIPTIONS 


I.  NAME:  EQUIV  (Data  Block  Name  Equivalence) 

II.  PURP0SE:  To  attach  one  or  more  equivalent  (alias)  data  block  names  to  an  existing  data 
block  so  that  the  data  block  can  be  referenced  by  several  equivalent  names. 

III.  DMAP  CALLING  SEQUENCE: 

EQUIV  DBN1A,DBN2A,DBN3A  / PARMA  / DBN1B ,DBN2B  / PARMB  $ 

Note:  The  number  of  data  block  names  (DBNij)  prior  to  each  parameter  (PARMj)  and  the 

number  of  such  groups  in  a particular  calling  sequence  are  variable. 

IV.  INPUT  DATA  BL0CKS: 

DBN1A,DBN2A,  etc.  - Any  data  block  names  appearing  within  the  DMAP  sequence.  The  1st 
data  block  name  in  each  group  (DBN1A  and  DBN1B  in  the  examples  above)  is  known  as 
the  primary  data  block  and  the  2nd,  etc.  data  block  names  become  equivalent  to  the  primary 
(depending  on  the  associated  parameter  value).  These  equivalenced  data  blocks  are  known 
as  secondary  data  blocks. 

V.  0UTPUT  DATA  BL0CKS:  (None  specified  or  permitted) 

VI.  PARAMETERS: 

PARMA,  etc.  - One  required  for  each  set  of  data  block  names. 

VII.  METH0D:  The  data  block  names  in  each  group  are  made  equivalent  if  the  value  of  the  associ 
ated  parameter  is  <0.  If  a number  of  data  blocks  are  already  equivalenced  and  the  param- 
eter value  is  > 0,  the  equivalence  is  broken  and  the  data  block  names  again  become  unique. 
If  the  data  blocks  are  not  equivalenced  and  the  parameter  value  is  £ 0,  no  action  is  taken 

VIII.  RULES: 

1.  The  primary  data  block  must  be  output  from  a previous  functional  module. 

2.  The  primary  data  block  must  be  referenced  in  the  immediately  preceding  functional 
module  and/or  in  a subsequent  functional  module. 
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DIRECT  MATRIX  ABSTRACTION 


I.  NAME:  EXIT  (Terminate  DMAP  program) 

II.  PURP0SE:  To  conditionally  terminate  the  execution  of  the  DMAP  program. 

III.  DMAP  CALLING  SEQUENCE: 

EXIT  c $ 

where  c is  an  integer  constant  which  specifies  the  number  of  times  the  instruction  is  to  be 
ignored  before  terminating  the  program.  If  c = 0 the  calling  sequence  may  be  shortened  to 
EXIT  $. 

IV.  EXAMPLE: 

BEGIN  $ 


(LABEL  LI  $ 

M0DULE1  A/B/V,Y,P1  $ 

* 

EXIT  3 $ 

REPT  LI ,3  $ 


END  $ 


V. 


REMARKS: 

1.  The  EXIT  instruction  will  be  executed  the  third  time  the  loop  is  repeated  (i.e.,  the 
instructions  within  the  loop  will  be  executed  four  times). 

2.  EXIT  may  appear  anywhere  within  the  DMAP  sequence. 
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DMAP  MODULE  DESCRIPTIONS 


I.  NAME:  FILE  (File  Allocation  Aide) 

II.  PURP0SE:  To  inform  the  File  Allocator  (see  Section  4.9  of  the  Programmer's  Manual)  of  any 

special  characteristics  of  a data  block. 

III.  DMAP  CALLING  SEQUENCE: 

FILE  A=al,a2...aa  / B=bl,b2...b3  /..../  Z=zl  ,z2. . .zu>  $ 
where: 

A,B...Z  are  the  names  of  the  data  blocks  possessing  special  characteristics, 
al . . .aa,bl . . .b3 zl...zu)  are  the  special  characteristics  from  the  list  below. 

The  allowable  special  characteristics  are: 

1.  SAVE  - Indicates  data  block  is  to  be  saved  for  possible  looping  in  DMAP  program. 

2.  APPEND  - Output  data  blocks  which  are  generated  within  a DMAP  loop  are  rewritten 

during  each  pass  through  the  loop,  unless  the  data  block  is  declared 
APPEND  in  a FILE  statement.  The  APPEND  declaration  allows  a module  to 

add  information  to  a data  block  on  successive  passes  through  a DMAP  loop. 

3.  TAPE  - Indicates  that  data  block  is  to  be  written  on  a physical  tape  if  a physical 

tape  is  available. 

Notes: 

1.  Data  blocks  created  by  the  NASTRAN  preface  may  not  appear  in  FILE  declarations. 

2.  Symbolic  DMAP  sequences  which  explain  the  use  of  the  FILE  instruction  are  given  in 
Section  5. 2. 3.1 . 

3.  FILE  is  a non-executable  DMAP  instruction  which  is  used  only  by  the  DMAP  compiler 
for  information  purposes. 

4.  A data  block  name  may  appear  only  once  in  all  FILE  statements;  otherwise  the  first 
appearance  will  determine  aj_l_  special  characteristics  applied  to  the  data  block. 
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DIRECT  MATRIX  ABSTRACTION 


I.  NAME:  JUMP  (Unconditional  Transfer) 

II.  rURPgSE:  To  alter  the  normal  order  of  execution  of  DMAP  modules  by  unconditionally  trans- 

ferring program  control  to  a specified  location  in  the  DMAP  program.  The  normal  order  of 
execution  of  DMAP  modules  is  the  order  of  occurrence  of  the  modules  as  DMAP  instructions 
in  the  DMAP  program. 

III.  DMAP  CALLING  SEQUENCE: 

JUMP  n $ 

where  n is  a BCD  name  appearing  on  a LABEL  instruction  which  specifies  where  control  is  to 
be  transferred. 

IV.  Remarks : 

Jumps  must  be  forward  in  the  DMAP  sequence.  See  the  REPT  instruction  for  backward  jumps. 
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DMAP  MODULE  DESCRIPTIONS 


I.  NAME:  LABEL  (DMAP  Location) 

II.  PURP0SE:  To  label  a location  in  the  DMAP  program  so  that  the  location  may  be  referenced  by 
the  DMAP  instructions  JUMP,  C0ND  and  REPT. 

III.  DMAP  CALLING  SEQUENCE: 

LABEL  n $ 

where  n is  a BCD  name. 

IV.  Remarks : 

1.  The  LABEL  instruction  is  inserted  just  ahead  of  the  DMAP  instruction  to  be  executed 
when  transfer  of  control  is  made  to  the  label. 

2.  LABEL  is  a non-executable  DMAP  instruction  which  is  used  only  by  the  DMAP  compiler 
for  information  purposes. 
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DIRECT  MATRIX  ABSTRACTION 


I.  NAME:  PURGE  (Explicit  Data  Block  Purge) 

II.  PURP0SE:  To  flag  a data  block  so  that  it  will  not  be  assigned  to  a physical  file. 

III.  DMAP  CALLING  SEQUENCE: 

PURGE  DBN1A,DBN2A,DBN3A  / PARMA  / DBN1B  ,DBN2B  / PARMB  $ 

Note:  The  number  of  data  block  .names  (DBN^)  prior  to  each  parameter  (PARM^)  and  the 

number  of  groups  of  data  block  names  and  parameters  in  a particular  calling 
sequence  is  variable. 

IV:  INPUT  DATA  BL0CKS: 

DBN1A,DBN2A,  etc.  - Any  data  block  names  appearing  within  the  DMAP  sequence. 

V.  0UTPUT  DATA  BL0CKS:  (None  specified  or  permitted) 

VI.  PARAMETERS: 

PARMA,  etc.  - One  required  for  each  group  of  data  block  names. 

VII.  METH0D:  The  data  blocks  in  a group  are  purged  if  the  value  of  the  associated  parameter  is 

<0.  If  a data  block  is  already  purged  and  the  parameter  value  is  > 0,  the  purged 
data  block  is  unpurged  so  that  it  may  be  subsequently  reallocated.  If  the  data 
block  is  not  purged  and  the  parameter  value  is  > 0,  no  action  is  taken. 
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DMAP  MODULE  DESCRIPTIONS 


I.  NAME:  REPT  (Repeat) 

II.  PURP0SE:  To  repeat  a group  of  DMAP  instructions  a specified  number  of  times. 

III.  DMAP  CALLING  SEQUENCE: 

REPT  n,c  $ 

where : 

1.  n is  a BCD  name  which  specifies  the  name  of  a label  which  marks  the  beginning  of  the 
group  of  DMAP  instructions  to  be  repeated.  (See  LABEL  instruction). 

2.  c is  an  integer  constant  which  specifies  the  number  of  times  to  repeat  the  instructions. 

IV.  EXAMPLE: 

BEGIN  $ 


LABEL  LI  $ 

M0DULE1  A/B/V  ,Y  ,P1  $ 


M0DULEN  B/C/V,Y,PN  $ 
REPT  LI, 3 $ 


END  $ 

V.  REMARKS: 

1.  The  instructions  M0DULE1  to  MODULEN  will  be  repeated  three  times  (i.e.,  executed  four 
times)  in  the  above  example. 

2.  REPT  is  placed  at  the  end  of  the  group  of  instructions  to  be  repeated. 

3.  The  constant,  c,  may  not  be  a parameter  name. 
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DIRECT  MATRIX  ABSTRACTION 


I.  NAME:  SAVE  (Save  Variable  Parameter  Values) 

II.  PURP0SE:  To  specify  which  variable  parameter  values  are  to  be  saved  from  the  preceding 

functional  module  DMAP  instruction  for  use  by  subsequent  modules. 

III.  DMAP  CALLING  SEQUENCE: 

SAVE  VI ,V2, . . . ,VN  $ 

where  the  V1,V2,...,VN  (N  > 0)  are  the  BCD  names  of  some  or  all  of  the  variable  parameters 
which  appear  in  the  immediately  preceding  Functional  Module  DMAP  instruction. 

IV.  REMARKS: 

A SAVE  instruction  must  immediately  follow  the  functional  module  instruction  wherein 
the  parameters  being  saved  are  generated. 
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DIRECT  MATRIX  ABSTRACTION 


5.4  EXAMPLES 


In  order  to  facilitate  the  use  of  DMAP,  several  examples  are  provided  in  this  section.  The 
user  is  urged  to  study  these  examples  both  from  the  viewpoint  of  performing  a sequence  of  matrix 
operations  and  that  of  a DMAP  flow. 


5.4.1  DMAP  Example 


Objective 

1.  Print  the  contents  of  table  data  block  A. 

2.  Print  matrix  data  blocks  B,C,  and  D. 

3.  Print  values  of  parameters  PI  and  P2. 

4.  Set  parameter  P3  equal  to  -7. 


BEGIN  $ 

TABPT  A,,,,  //  $ 

MATPRN  B ,C  ,D, , //  $ 

PRTPARM  //  C,N,0  / C,N,P1  $ 

PRTPARM  //  C ,N ,0  / C,N,P2  $ 

PARAM  //  C,N,N0P  / V ,N ,P3=-7  $ 
END  $ 


Remarks: 

To  be  a practical  example,  a restart  situation  is  assumed.  The  user  is  cautioned  to 
remember  to  reenter  at  DMAP  instruction  2 by  changing  the  last  reentry  point  in  the  restart 
dictionary . 
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DIRECT  MATRIX  ABSTRACTION 


5.4.2  DMAP  Example 

Let  the  constrained  stiffness  matrix  [K^]  and  the  load  vector  {P^}  be  defined  by  means  of 
DMI  bulk  data  cards.  The  following  DMAP  sequence  will  perform  the  series  of  matrix  operations 


<V  ■ [V1{pi> 

<r>  • »„](.,)  - IP,) 
(S  u>  -[Kw]_1{r} 

{u2}  = {u}}  + {6u} 

Print  {u2} 


BEGIN 

$ 

S0LVE 

KLL, PL  / U1  / C , N , 1 / C,N,1  / 

MPYAD 

KLL ,U1  ,PL  / R / C ,N ,0  / C,N,1 

S0LVE 

KLL,R  / DU  / C,N,1  $ 

ADD 

U1,DU  / U2  $ 

MATPRN 

U2,,,,  //  $ 

END 

$ 

Remarks : 


1.  [Ku]  is 

assumed  symmetric. 

2.  In  the  example  above,  KLL  will  be  decomposed  twice, 
which  requires  only  a single  decomposition  for  this 

A more  efficient  DMAP  sequence, 
problem,  is  given  below. 

BEGIN 

$ 

DEC0MP 

KLL  / LLL.ULL  $ 

FBS 

LLL,ULL,PL  / U1  / C,N,1  / C,N,1 

/ C.N.l 

/ C ,N  ,1  $ 

MPYAD 

KLL.Ul  ,PL  / R / C ,N ,0  / C.N.l  / 

C,N,-1  $ 

FBS 

LLL,ULL,R  / DU  $ 

ADD 

U1  ,DU  / U2  $ 

MATPRN 

U2,,,,  //  $ 

END 

$ 
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EXAMPLES 


5.4.3  DMAP  Example  to  Use  the  Structure  Plotter  to  Generate  Undeformed  Plots  of  the  Structural 
Model 

BEGIN  $ 

GP1  GE0M1  ,GE0M2 , / GPL,EQEXIN,GPDT,CSTM,BGPDT,SIL  / V,N,LUSET  / V,N,N0CSTM  / V,N,N0GPDT  $ 

SAVE  LUSET  $ 

GP2  GE0M2.EQEXIN  / ECT  $ 

PLTSET  PCDB,EQEXIN,ECT  / PLTSETX,PLTPAR,GPSETS,ELSETS  / V,N,NSIL  / V.N.NPSET  $ 

SAVE  NPSET,NSIL  $ 

PRTMSG  PLTSETX  //  $ 

PARAM  //  C,N,N0P  / V,N,PLTFLG=1  $ 

PARAM  //  C,N,N0P  / V ,N ,PFILE=0  $ 

C0ND  PI ,NPSET  $ 

PL0T  PLTPAR.GPSETS ,ELSETS ,CASECC ,BGPDT,EQEXIN ,SIL , , / PL0TX1  / V,N,NSIL  / V,M, LUSET  / 
V,N,NPSET  / V ,N .PLTFLG  / V.N.PFILE  $ 

SAVE  NPSET,PLTFLG,PFILE  $ 

PRTMSG  PL0TX1  //  $ 

LABEL  PI  $ 

PRTPARM  //  C ,N ,0  $ 

END  $ 

Remarks : 

1.  GE0M1 , GE0M2,  PCDB  and  CASECC  are  generated  by  the  Input  File  Processor. 

2.  PRTPARM  is  used  to  print  all  current  variable  parameter  values. 

3.  This  DMAP  sequence  contains  several  structurally  oriented  modules.  This  sequence  of 
DMAP  instructions  is  essentially  identical  with  the  section  of  each  rigid  format 
associated  with  the  operation  of  the  Structure  Plot  Request  Packet  of  the  Case  Control 
Deck  (contained  in  data  block  PCDB). 
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DIRECT  MATRIX  ABSTRACTION 


5.4.4  Example  of  DMAP  to  Print  Eigenvectors  Associated  with  any  of  the  Modal  Formulation  Rigid 
Formats 


BEGIN  $ 

0FP  LAMA,0EIGS, , , , //  $ 

SDR1  USET , ,PHIA, , ,G0,GM,  ,KFS, , / PHIG,,QG  / C,N,1  / C,N,REIG  $ 

SDR2  CASECC,CSTM,MPT ,DIT ,EQEXIN,SIL, , ,BGPDT,LAMA,QG,PHIG,EST,  / , 0QG1 ,0PHIG,0ES1 ,0EF1 , / 
C,N,REIG  $ 

0FP  0PHIG.0QG1 ,0EF1 ,0ESI , , //  $ 

END  $ 

Remarks : 


1.  A restart  from  a successfully  executed  modal  formulation  is  assumed. 

2.  This  DMAP  sequence  contains  several  structurally  oriented  modules. 
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5.4.5  Example  of  DMAP  Using  a User-written  Module 


As  an  example  of  how  a user  might  perform  matrix  operations  of  his  own  design,  the  following 
DMAP  is  provided.  Functional  modules  M0DA,  M0DB,  and  M0DC  are  assumed  to  be  written  by  the  user 
and  added  to  the  NASTRAN  system,  replacing  dummy  modules  with  the  same  names.  A brief  explanation 
of  a problem  for  which  this  DMAP  is  applicable  is  given. 


1 

BEGIN 

$ 

2 

PARAM 

//  C,N,N0P  / V ,N ,TRUE=-1  $ 

3 

PARAM 

//  C,N,N0P  / V,N,FALSE=+1  $ 

4 

M0DA 

/ X ,Y ,DB ,A  / V,N,BETA=0.0  / V,N,SIGMA=1 .0  / V,N,FW=0.0  / V,N,SW=0.0  / 
V,N,ETAINF=5.0  / V,N,M=100  / C,N,0  / C,N,0  / C.N.O  / V,N,IC0NV=O  / 
V,N,ZC0NV=l.OE-4  / V,N,ITMAX=10  / C.N.O  $ 

5 

SAVE 

BETA , S I GMA , FW , SW , ETA I NF , M , I C0NV , ZC0N V , I TMAX  $ 

6 

LABEL 

T0P  $ 

7 

FILE 

A=SAVE  / DB=SAVE  $ 

8 

S0LVE 

A,DB  / DY  / C,N,0  / C,N,1  / C,N,1  / C,N,1  $ 

9 

EQUIV 

X,XX  / FALSE  / Y,YY  / FALSE  $ 

10 

M0DB 

X,Y,DY  / XX,YY,DBB,AA  / V.N.BETA  / V.N.SIGMA  / V,N,FW  / V,N,SW  / V,N,M  / 
C,N,0  / V,N,IC0MV  / V,N,ZC0NV  / C,N,0  / V,N,D0NE=1  / V ,N ,DI VERGED=1  $ 

11 

SAVE 

D0NE, DIVERGED  $ 

12 

C0ND 

QUIT .DIVERGED  $ 

13 

C0ND 

0UT.D0NE  $ 

14 

EQUIV 

XX, X / TRUE  / YY,Y  / TRUE  / DBB.DB  / TRUE  / AA,A  / TRUE  $ 

15 

C0ND 

QUIT.ITMAX  $ 

16 

REPT 

T0P.1OOO  $ 

17 

PRTPARM 

//  C.N.-l  / C.N.DMAP  $ 

18 

EXIT 

$ 

19 

LABEL 

0UT  $ 

20 

M0DC 

X,Y  //  $ 

21 

EXIT 

$ 

22 

LABEL 

QUIT  $ 

23 

PRTPARM 

//  C,N,-2  / C.N.DMAP  $ 

24 

EXIT 

$ 

25 

END 

$ 

The  above  DMAP  sequence  is  designed  to  solve  an  iteration  problem  where  {x}  is  the  set  of 
independent  variable  values  on  which  the  discretized  solution  (y(x)}  is  defined.  Let  the  discrete 
values  of  (y(x)}  measured  at  { x } be  called  {y}.  An  iteration  sequence 
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{y}1+1  = fy}1  + [A( {y}1  ,{x}) ]_1  {6b({y}i  ,{x}) } 

is  to  be  performed  where  [A]  and  {6b T are  computable  functions  of  {y}  and  {x}.  A convergence- 
divergence  criterion  is  assumed  known.  It  is  also  assumed  that  the  independent  variable  distribu- 
tion {x}  may  be  modified  as  the  solution  proceeds.  A brief  description  of  the  significant  DMAP 
instructions  is  given  below: 

4 Initialization  of  all  parameters  and  output  data  blocks.  This  module  is  assumed  to  be 
written  by  the  user. 

7 Prevents  file  allocator  from  dropping  A and  DB. 

8 Compute  {6y } = [A]~^{6b} 

9 Break  equivalences. 

10  Iterate  to  obtain  new  (x),  {y},  {6b},  [A];  test  convergence  and  set  parameters  D0NE  and 
DIVERGED.  This  module  is  assumed  to  be  written  by  the  user. 

14  The  new  {x},  {y } , (6b),  [A]  are  established  as  current  by  replacing  the  old  values. 

20  Prints  out  the  converged  solutions  {x}  and  {y } . This  module  is  assumed  to  be  written  by  the 

user. 
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5.4.6  DMAP  ALTER  Package  for  Using  a User-Written  Auxiliary  Input  File  Processor 


ALTER 

1 

INPUT 

PARAM 

EQUIV 

C0ND 

TABPT 

LABEL 

ENDALTER 

Remarks : 

GE0M1 , , , , / G1 , , ,G4,  / C,N,3  $ 

//  C,N,N0P  / V,N,TRUE=-1  $ 

G1.GE0M1  / TRUE  / G4.GE0M4  / TRUE  $ 
LBLXXX.TRUE  $ 

G1  ,G4, , , //  $ 

LBLXXX  $ 

1.  This  is  an  ALTER  package  that  could  be  used  by  any  Rigid  Format. 

2.  The  last  three  instructions  are  needed  to  avoid  violating  the  Equivalence  rule  that  a 
primary  data  block  name  must  be  referenced  in  a subsequent  functional  module.  A way  to 
avoid  using  these  three  instructions  is  to  move  the  PARAM  ahead  of  INPUT,  in  which  case 
the  EQUIV  immediately  follows  the  module  in  which  the  primary  data  blocks  are  output. 

In  this  case  the  ALTER  package  becomes 


ALTER 

i 

PARAM 

INPUT 

EQUIV 

ENDALTER 

//  C,N,N0P  / V,N,TRUE=-1  $ 

GE0M1 , , , , / G1 , , ,G4 , / C,N,3  $ 
G1.GE0M1  / TRUE  / G4.GE0M4  / TRUE  $ 

3.  It  is  assumed  that  a user-written  module  INPUT  exists  which  reads  data  block  GE0M1 
(created  by  the  Input  File  Processor  of  the  NASTRAN  Preface)  and  creates  data  blocks  G1 
and  G4.  It  is  then  desired  to  use  G1  and  G4  in  place  of  GE0M1  and  GE0M4,  the  data 
blocks  normally  created  by  the  NASTRAN  Preface. 

4.  ALTER  is  described  in  Section  2.2. 
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5.4.7  DMAP  to  Perform  Real  Eigenvalue  Analysis  Using  Direct  Input  Matrices 
BEGIN  $ 

READ  KTEST, MTEST,,, DYNAMICS,, CASECC  / LAMA,PHIA,M1 ,0EIGS  / C,N,M0DES  / V,N,NE  $ 

0FP  LAMA,0EIGS, , , , //  $ 

MATPRN  PHIA,,,,  //  $ 

END  $ 

Notes: 


1. 

The  echo  of 

a test 

problem 

bulk  data  deck 

for  the  preceding  DMAP  sequence  follows 

1 ..  2 , 

..  3 

..  4 

..  5 . 

,.  6 

..  7 ..  8 ..  9 ..  10 

DMI 

KTEST 

0 

6 

1 

2 

4 4 

DMI 

KTEST 

1 

1 

200.0 

-100.0 

DMI 

KTEST 

2 

1 

-100.0 

200.0 

-100.0 

DMI 

KTEST 

3 

2 

-100.0 

200.0 

-100.0 

DMI 

KTEST 

4 

3 

-100.0 

200.0 

DMI 

MTEST 

0 

6 

1 

2 

4 4 

DMI 

MTEST 

1 

1 

1.0 

DMI 

MTEST 

2 

2 

1 .0 

DMI 

MTEST 

3 

3 

1 .0 

DMI 

MTEST 

4 

4 

1.0 

EIGR  1 

DET 

.0 

2.5 

2 

2 +1 

+1 

MAX 

2. 

Data  blocks 

DYNAMICS  and  CASECC  are  generated  by  the  NASTRAN  Preface  (Input  File 

Processor)  and  contain  the  eigenvalue  extraction  data  from  the  EIGR  card  and  the 
eigenvalue  method  selection  data  extracted  from  the  METH0D  card  in  the  Case  Control 
Deck. 

3.  Data  blocks  KTEST  and  MTEST  are  generated  by  the  NASTRAN  Preface  (Input  File  Processor) 
from  the  DMI  bulk  data  cards. 

4.  Data  block  MI  is  the  modal  mass  matrix,  which  is  not  used  in  this  DMAP  subsequent  to 
READ,  but  which  must  appear  as  an  output  in  READ.  Parameter  NE  is  an  output  parameter 
whose  value  is  the  number  of  eigenvalues  extracted.  If  none  are  found  NE  will  be  set 
to  -1 . 

Alternate  DMAP  to  perform  real  eigenvalue  analysis  using  Direct  Input  Matrices  where  the 
degrees  of  freedom  are  associated  with  grid  points. 
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BEGIN  $ 

GPI  GE0M1 .GE0M2,  / GPL,EQEXIN,GPDT,CSTM,BGPDT,SIL  / V,N,LUSET  / C.N.O  / C,N,0  $ 

SAVE  LUSET  $ 

GP4  CASECC , .EQEXIN ,SIL ,GPDT  / ,,USET,  / V.N, LUSET  / C.N.O  / C.N.O  / C.N.O  / C.N.O  / 

C.N.O  / C.N.O  / C.N.O  / C.N.O  / C.N.O  / C.N.O  $ 

DPD  DYNAMICS, GPL, SIL.USET  / GPLD.SILD.USETD, , , , , , .EED.EQDYN  / V.N, LUSET  / C.N.O  / 

C.N.O  / C.N.O  / C.N.O  / C.N.O  / C.N.O  / C,N,0  / V.N.N0EED  / C.N.O  / C.N.O  $ 

SAVE  N0EED  $ 

C0ND  El .N0EED  $ 

READ  KTEST.MTEST, , ,EED, .CASECC  / LAMA.PHIA.MI .0EIGS  / C.N.M0DES  / V.N.NEIGV  $ 

SAVE  NEIGV  $ 

0FP  LAMA.0EIGS,, ,,  //  $ 

C0ND  FINIS, NEIGV  $ 

SDR1  USET..PHIA, ,,,,,,,  / PHIG,,  / C.N.l  / C.N.REIG  $ 

SDR2  CASECC, ,,,EQEXIN,SIL,,,BGPDT, LAMA,, PHIG,,  / , .0PHIG, , , / C.N.REIG  $ 

0FP  0PHIG, , , , , //  $ 

JUMP  FINIS  $ 

LABEL  El  $ 

PRTPARM  //  C.N.-2  / C.N.M0DES  $ 

LABEL  FINIS  $ 

END  $ 

Notes: 


1 . The 

echo  of 

a test  problem 

bulk  data  deck 

for  the  preceding  DMAP  sequence  follows 

. 1 

..  2 

..  3 

..  4 

..  5 

..  6 

..  7 . . 

8 . . 9 ..  10  . 

DMI 

KTEST 

0 

6 

1 

2 

4 

4 

DMI 

KTEST 

1 

1 

200.0 

-100.0 

DMI 

KTEST 

2 

1 

-100.0 

200.0 

-100.0 

DMI 

KTEST 

3 

2 

-100.0 

200.0 

-100.0 

DMI 

KTEST 

4 

3 

-100.0 

200.0 

DMI 

MTEST 

0 

6 

1 

2 

4 

4 

DMI 

MTEST 

1 

1 

1.0 

DMI 

MTEST 

2 

2 

1.0 

DMI 

MTEST 

3 

3 

1.0 

DMI 

MTEST 

4 

4 

1.0 

EIGR 

1 

DET 

.0 

2.5 

2 

2 

+1 

+1 

MAX 

SP0INT 

1 

THRU 

4 

2.  Data  block  EED  is  generated  by  DPD,  which  copies  the  EIGR  or  EIGB  cards  from  data  block 
DYNAMICS.  The  actual  card  used  is  selected  in  case  control  by  METH0D  = SID. 

3.  Each  degree-of-freedom  defined  by  the  DMI  matrices  must  be  associated  with  some  grid  or 
scalar  point  in  this  version.  In  the  example  above,  this  is  done  by  defining  four 
scalar  points. 

4.  The  EIGR  card  selected  in  the  Case  Control  Deck  will  be  used  as  explained 
in  Note  2. 

5.  The  use  of  module  MTRXIN  and  DMIG  bulk  data  cards  will  allow  the  user  to  input  matrices 
via  grid  point  identification  numbers. 
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5.4.8  DMAP  Example  to  Print  and  Plot  a Topological  Picture  of  Two  Matrices 


1. 

BEGIN 

$ 

2. 

SEEMAT 

KGG, KLL,,, 

//  $ 

3. 

SEEMAT 

KGG, KLL,,, 

//  C,N,PL0T  / V ,N ,P=0  / C,N  / C,N,SC  / C.N.4020  / C,N,X  / C,N,0  $ 

4. 

SAVE 

p $ 

5. 

PRTPARM 

//  C,N,0  / 

C,N,P  $ 

6. 

PARAM 

//  C,N,MPY 

/ V , N , P / C,N,0  / C ,N ,1  $ 

7. 

SEEMAT 

KGG, KLL, , , 

//  C,N,PL0T  / V,N,P  / C,N  / C,N,EAI  / C,N,3500  / C,N,X  / C,N,30  $ 

8. 

SAVE 

P $ 

9. 

PRTPARM 

//  C,N,0  / 

C,N,P  $ 

10. 

END 

$ 

Notes: 

1. 

Instruction  number  2 

causes  the  picture  to  be  generated  on  the  printer. 

2. 

Instruction  number  3 

causes  the  picture  to  be  generated  on  the  SC  4020 

plotter. 


3.  The  parameter  P is  initialized  to  zero  by  instruction  number  3.  The  form 
V,N,P  would  also  have  accomplished  the  same  thing  since  the  MPL  default 
value  is  zero. 

4.  Instruction  number  5 prints  the  current  value  of  parameter  P.  Since  P was 
initially  set  to  zero  and  instruction  number  3 is  the  first  instruction 
executed  which  has  P as  an  input,  then  P will  have  a zero  value  on  input  to 
instruction  number  3.  P is  incremented  by  one  (1)  for  every  frame  generated 
on  the  SC  4020  plotter.  Since  the  value  of  the  output  parameter  P was  saved 
in  the  immediately  following  SAVE  instruction,  the  value  printed  by  instruc- 
tion number  5 will  be  the  number  of  frames  generated  by  the  execution  of 
instruction  number  3. 

5.  Instruction  number  6 causes  the  value  of  P to.be  set  to  zero  (0),  the  product 
of  zero  (0)  and  one  (1).  Since  PARAM  is  the  only  module  which  does  its  own 
SAVE,  no  succeeding  SAVE  instruction  is  necessary.  This  illustrates  a com- 
monly used  technique  for  setting  parameter  values  in  DMAP  programs. 

6.  Instructions  7,  8 and  9 essentially  repeat  instructions  3,  4 and  5 using  the 
EAI  3500  table  plotter  in  place  of  the  SC  4020  plotter. 

7.  The  END  instruction,  which  is  required,  also  acts  as  an  EXIT  instruction. 

8.  NASTRAN  tapes  PLT1  and  PLT2  must  both  be  set  up  in  order  to  execute  this 
DMAP  successfully. 

9.  Matrix  data  blocks  KGG  and  KLL  are  assumed  to  exist  on  the  P00L  file.  This 
will  be  the  case  if  either  DMI  input  is  used  or  if  a restart  is  being  made 
from  a run  in  which  KGG  and  KLL  were  generated  and  checkpointed. 
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5.4.9  DMAP  Example  to  Compute  the  r-th  Power  of  a Matrix  [Q] 


BEGIN 

$ 

MATPRN 

Q....  //  $ 

PARAM 

//  C ,N ,N0P  / V,N,TRUE=-1  $ 

PARAM 

//  C ,N ,SUB  / V ,N ,RR  / V,Y,R=-1 

/ C,N,2  $ 

PARAM 

//  C,N,N0P  / V,N,FALSE=+1  $ 

C0ND 

ERR0R1 ,RR  $ 

ADD 

Q,  / QQ  $ 

LABEL 

D0IT  $ 

EQUIV 

QQ,P  / FALSE  $ 

MPYAD 

Q.QQ.  / P / C.N.O  $ 

EQUIV 

P ,QQ  / TRUE  $ 

PARAM 

//  C ,N ,SUB  / V ,N ,RR  / V,N,RR  / 

C,N,1  $ 

C0ND 

ST0P.RR  $ 

REPT 

D0IT, 1000000  $ 

JUMP 

ERR0R2  $ 

LABEL 

ST0P  $ 

MATPRN 

P,,,.  //  $ 

EXIT 

$ 

LABEL 

ERRJ0R1  $ 

PRTPARM 

//  C.N.-l  / C.N.DMAP  $ 

EXIT 

$ 

LABEL 

ERR0R2  $ 

PRTPARM 

//  C,N,-2  / C.N.DMAP  $ 

EXIT 

$ 

END 

$ 

Notes : 

1.  The  matrix  [0]  is  assumed  input  via  DMI  bulk  data  cards. 

2.  The  parameter  R is  assumed  input  on  a PARAM  bulk  data  card. 

3.  A logical  flow  diagram  for  this  DMAP  is  shown  in  the  following  sketch. 
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(RR  = R~2 , R-3 , ....  -1) 
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5.4.10  Usage  of  UPARTN , VEC,  and  PARTN 

In  Rigid  Format  No.  7 (Series  L) , the  functional  module  SMP1  performs  the  following  matrix 
operations : 


[K„]  -> 


aaJ 


[Mff]  => 


aaJ 


=> 


O 


[Sff]  => 


1 

— 

K 1 

K 

aa 

i 

ao 

— 

K 

K 

oa 

00 

_ 1 

_ 

i 

i — i 

0 
o 

1 1 

1 

i — i 

03 

O 

i i 

^ + 

oa-F  ^ 

r I 

1 -| 

M 1 

1 M 

aa 

ao 



— 

M 

M 

oa 

| 00 



i — i 

o 

0 

1  1 

I — 1 

o 

+ £Moa3 

aIT 

+ ^aa] 

CD 

O 

l l 

l — l 
i l 

+ LB  J 

r I 

1 

- 4 

1 

.4 

K 

K 

aa 

ao 

— 

— 

K* 

K** 

oa  | 

| 00 

1 

o 
1 1 

1 — 1 
CD 
O 

i i 

+ Ka^ 

a]T  tv 

+ 

S„]T  [A] 

+ [B] 

B 

B 

aa 

ao 

B 

B 

oa 

00 
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[A]  = [B00]  [G0]+[Boa] 

[B]  = [Boa]T  [G0]+[Baa] 

[Baa]  = [Gq]T  [A]  + [B] 

This  is  far  too  many  time-consuming  matrix  operations  to  perform  within  a single  module  when  both 
the  a-set  and  o-set  are  large.  (Remember,  checkpoint  only  occurs  after  the  module  has  done  al 1 its 
work.)  One  way  to  break  the  Rigid  Format  series  L SMP1  into  parts  is  to  use  an  ALTER  packet  similar 
to  the  ALTER  Packet  which  follows  for  Rigid  Format  No.  7 (Series  L).  This  would  yield  a DMAP 
sequence  similar  to  Rigid  Format  series  M. 

ALTER  74,  75  $ RIGID  F0RMAT  SERIES  L 
SMP1  USET,KFF,,,/G0,KAA,K00B,L00,U00,,,,,  $ 

CHKPNT  KAA,G0  $ 

SMP2  USET,G0,MFF/MAA  $ 

CHKPNT  MAA  $ 

SMP2  USET,G0,BFF/BAA  $ 

CHKPNT  BAA  $ 

SMP2  USET,G0,K4FF/K4AA  $ 

CHKPNT  K4AA  $ 

ENDALTER 

Unfortunately,  most  of  the  time  is  now  spent  in  SMP2.  In  order  to  subdivide  the  matrix  operations 
further,  the  partitions  of  the  matrices  [K^]  etc.  must  be  obtained.  There  are  two  new  moduies 
in  Level  15  which  can  be  used  to  do  this.  The  first  is  UPARTN  which  forms  the  symmetric- partitions 
of  a symmetric  matrix. 
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SMP1  and  SMP2  using  UPARTN  in  Level  15  for  Rigid  Format  No.  7 (Series  M) 


ALTER 

$ 

74,84  $ ALTER  T0  SERIES  M 

UPARTN 

USET.KFF  / K00,  , K0A , KAAB  / C.N.F  / C.N.0  / C,N,A  $ 

CHKPNT 

K00 , K0A , KAAB  $ 

S0LVE 

K00.K0A  / G0  / C,N,1  / C,N,-1  $ 

CHKPNT 

G0  $ 

MPYAD 

K0A.G0.KAAB  / KAA  / C,N,1  $ 

CHKPNT 

$ 

KAA  $ 

UPARTN 

USET.MFF  / M00,  ,M0A,MAAB  / C.N.F  / C,N,0  / C,N,A  $ 

CHKPNT 

M00,M0A,MAAB  $ 

MPYAD 

M00,G0,M0A  / MAATEMP1  / C.N.0  $ 

CHKPNT 

MAATEMP1  $ 

MPYAD 

M0A,G0,MAAB  / MAATEMP2  / C.N.l  $ 

CHKPNT 

MAATEMP2  $ 

MPYAD 

G0.MAATEMP1 .MAATEMP2  / MAA  / C.N.l  $ 

CHKPNT 

$ 

MAA  $ 

UPARTN 

USET.K4FF  / K400,  ,K40A,K4AAB  / C.N.F  / C,N,0  / C.N.A  $ 

CHKPNT 

K400.K40A.K4AAB  $ 

MPYAD 

K400,G0,K40A  / K4AATMP1  / C.N.0  $ 

CHKPNT 

K4AATMP1  $ 

MPYAD 

K40A.G0.K4AAB  / K4AATMP2  / C.N.l  $ 

CHKPNT 

K4AATMP2  $ 

MPYAD 

G0.K4AATMP1 .K4AATMP2  / K4AA  / C.N.l  $ 

CHKPNT 

$ 

K4AA  $ 

UPARTN 

USET.BFF  / B00,  .B0A.BAAB  / C.N.F  / C,N,0  / C.N.A  $ 

CHKPNT 

B00.B0A.BAAB  $ 

MPYAD 

B00.G0.B0A  / BAATEMP1  / C.N.0  $ 

CHKPNT 

BAATEMP1  $ 
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MPYAD 

B0A,G0,BAAB  / BAATEMP2  / C,N,1  $ 

CHKPNT 

BAATEMP2  $ 

MPYAD 

G0,BAATEMP1 .BAATEMP2  / BAA  / C,N,1  $ 

CHKPNT 

BAA  $ 

$ 

ENDALTER 
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In  order  to  subdivide  the  matrix  operations  further,  the  partitioning  information  contained  in 
USET  must  be  made  available  to  PARTN  and  MERGE  so  that  the  various  matrix  partitions  can  be  formed 
external  to  SMP2  and  manipulated  with  matrix  operation  modules  such  as  MPYAD.  In  Level  15,  the 
utility  module  VEC  has  been  written  to  accomplish  this  task.  The  ALTER  Packet  on  the  following 
page  shows  the  replacement  of  Structural  Matrix  Partitioning  in  Rigid  Format  No.  7 (Series  M) 
using  this  utility  module. 
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SMP1  and  SMP2  using  VEC  and  PARTN  in  Level  15  for  Rigid  Format  No.  7 (Series  M) 


ALTER 

74,84 

$ 

VEC 

USET  / V / C,N,F  / C.N.0  / C,N,A  $ 

CHKPNT 

$ 

V $ 

PARTN 

KFF,V,  / K00,  , K0A , KAAB  $ 

CHKPNT 

K00 , K0A , KAAB  $ 

DEC0MP 

K00  / L00,U00  / C ,N ,1  / C.N.O  / V.N.MIND  / V,N,DET  / V,N,N0ET  / V,N,SING  $ 

SAVE 

MIND,DET,NDET,SING  $ 

C0ND 

LSING.SING  $ 

CHKPNT 

L00.U00  $ 

FBS 

L00,U00,K0A  / G0  / C,N,1  / C,N,-1  $ 

CHKPNT 

G0  $ 

MPYAD 

K0A,G0,KAAB  / KAA  / C,N,1  $ 

CHKPNT 

$ 

KAA  $ 

PARTN 

MFF,V,  / M00,  ,M0A,MAAB  $ 

CHKPNT 

M00,M0A,MAAB  $ 

MPYAD 

M00 , G0 , M0A  / MAATEMP1  / C.N.O  $ 

CHKPNT 

MAATEMP1  $ 

MPYAD 

M0A,G0,MAAB  / MAATEMP2  / C.N.l  $ 

CHKPNT 

MAATEMP2  $ 

MPYAD 

G0.MAATEMP1 .MAATEMP2  / MAA  / C.N.l  $ 

CHKPNT 

$ 

MAA  $ 

PARTN 

K4FF.V,  / K400,  .K40A.K4AAB  $ 

CHKPNT 

K400.K40A.K4AAB  $ 

MPYAD 

K400.G0.K40A  / K4AATMP1  / C.N.O  $ 

CHKPNT 

K4AATMP1  $ 

MPYAD 

K40A.G0.K4AAB  / K4AATMP2  / C.N.l  $ 

CHKPNT 

K4AATMP2  $ 
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MPYAD 

$ 

G0.K4AATMP1 .K4AATMP2  / K4AA  / C,N,1  $ 

PARTN 

BFF,V,  / B00 , ,B0A,BAAB  $ 

CHKPNT 

B00,B0A,BAAB  $ 

MPYAD 

B00,G0,B0A  / BAATEMP1  / C,N,0  $ 

CHKPNT 

BAATEMP1  $ 

MPYAD 

B0A , G0 , BAAB  / BAATEMP2  / C,N,1  $ 

CHKPNT 

BAATEMP2  $ 

MPYAD 

G0.BAATEMP1 .BAATEMP2  / BAA  / C,N,1  $ 

CHKPNT 

BAA  $ 

ALTER  163  $ ADD  ERR0R  TRAP  F0R  SINGULAR  K00  MATRIX  IN  R.F.  7 (SERIES  M) 


LABEL 

LSING  $ 

PRTPARM 

//  C,N,0  / C,N,SING  $ 

PRTPARM 

//  C,N,-1  / C,N,DMAP  $ 

EXIT 

$ 

4> 

ENDALTER 
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5.4.11  DMAP  Example 

Let  A,  B and  C be  matrices  whose  values  are  to  be  defined  at  execution  time.  Let  6 be  a real 
constant  whose  value  is  to  be  defined  at  execution  time.  Let  a be  an  integer  constant  whose  value 
(defined  at  execution  time)  determines  the  operations  to  be  performed  to  compute  matrix  X as 
follows : 


Write  a DMAP  to  accomplish  the  above,  assuming  A,  B and  C will  be  defined  by  DMI  bulk  data 
cards  and  that  a and  3 will  be  defined  on  PARAM  bulk  data  cards.  Print  the  inputs  and  outputs 
using  the  DMAP  Utility  Functional  Modules  MATPRN  and  PRTPARM.  Use  the  DMAP  Utility  Module  SEEMAT 
to  print  a topology  display  of  [A]  and  [X]. 

A solution  to  this  problem  is  given  on  the  following  page  along  with  data  for  an  actual 
example. 


[A] [B]  + [C]  , a < 0 


[X] 


, a = 0 


[After1 


, a > 0 
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ID  A,B 
TIME  5 
APP  DMAP 
BEGIN  $ 

JUMP  START  $ 

PARAM  //  C,N,N0P  / V,N,TRUE=-1  $ SET  TRUE  T0  -1  (=.TRUE.) 
LABEL  START  $ 

MATPRN  A,B ,C , , //  $ 

C0ND  0NE, ALPHA  $ 

PARAM  //  C,N,N0T  / V,N,CH00SE  / V,Y, ALPHA  $ 

C0ND  THREE, CH00SE  $ 

JUMP  TW0  $ 


LABEL  0NE  $ 

MPYAD  A,B,C  / X / C,N,0  $ 

JUMP  FINIS  $ 

$ 

LABEL  TW0  $ 

ADD  A,B  / Y / C,Y,BETA=(0. 0,0.0)  $ 
TRNSP  Y / X2  $ 

EQUIV  X2,X  / TRUE  $ 

JUMP  FINIS  $ 

$ 

LABEL  THREE  $ 

S0LVE  C,  / Z $ 

MPYAD  A,Z , / W / C ,N ,0  $ 

MPYAD  A ,W , / X3  / C,N,0  $ 

EQUIV  X3,X  / TRUE  $ 

$ 

LABEL  FINIS  $ 

MATPRN  X,,,,  //  $ 

SEEMAT  A ,X , , , //  C,N, PRINT  $ 
PRTPARM  //  C ,N ,0  $ 

END  $ 

CEND 

TITLE  = TEST  MPYAD 
BEGIN  BULK 


DMI 

DM  I 

DMI 

DMI 

DMI 

DMI 

DMI 

DMI 

DMI 

PARAM 

PARAM 

ENDDATA 


A 

A 

A 

B 

B 

B 

C 

C 

C 

ALPHA 

BETA 


0 

1 

2 

0 

1 

2 

0 

1 

2 

-1 

1.0 


6 

1 

2 

6 

1 

2 

6 

1 

2 


.0 


1 

1.01 

1.01 

1 

1.01 
1 .01 
1 

1.01 

1.01 


2 


2 


2 


ALPHA  .LT.  0 


ALPHA  .EQ.  0 


ALPHA  .GT.  0 


2 2 


2 2 


2 2 
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6.1  RIGID  FORMAT  DIAGNOSTIC  MESSAGES 


A number  of  fatal  errors  are  detected  by  DMAP  statements  in  the  various  rigid  formats.  These 
messages  indicate  the  presence  of  fatal  user  errors  that,  either  cannot  be  determined  by  the 
functional  modules,  or  that  can  be  more  effectively  detected  by  DMAP  statements  in  the  rigid 
format.  The  detection  of  such  an  error  causes  a transfer  to  a LABEL  instruction  near  the  end  of 
the  rigid  format.  The  text  of  the  message  is  output  and  the  execution  is  terminated.  These 
messages  will  always  appear  at  the  end  of  the  NASTRAN  output. 

The  texts  of  the  rigid  format  error  messages  are  given  in  the  following  sections  for  each  of 
the  rigid  formats.  The  text  for  each  message  is  given  in  capital  letters  and  is  followed  by 
additional  explanatory  material,  including  suggestions  for  remedial  action. 

6.1.1  Rigid  Format  Error  Messages  for  Static  Analysis 

N0.  1 - ATTEMPT  T0  EXECUTE  M0RE  THAN  100  L00PS. 

An  attempt  has  been  made  to  use  more  than  100  different  sets  of  boundary  conditions. 

This  number  may  be  increased  by  altering  the  REPT  instruction  following  SDR1 . 

N0.  2 - MASS  MATRIX  REQUIRED  F0R  WEIGHT  AND  BALANCE  CALCULATIONS. 

The  mass  matrix  is  null  because  either  no  elements  were  defined  with  Connection  cards, 
nonstructural  mass  was  not  defined  on  a Property  card,  or  the  density  was  not  defined 
on  a Material  card. 

N0.  3 - N0  INDEPENDENT  DEGREES  0F  FREED0M  HAVE  BEEN  DEFINED. 

Either  no  degrees  of  freedom  have  been  defined  on  GRID,  SP0INT  or  Scalar  Connection 
cards,  or  all  defined  degrees  of  freedom  have  been  constrained  by  SPC,  MPC,  SUP0RT, 

0MIT,  or  GRDSET  cards,  or  qrounded  on  Scalar  Connection  cards. 

N0.  4 - N0  ELEMENTS  HAVE  BEEN  DEFINED. 

The  stiffness  matrix  is  null  because  no  elements  have  been  defined  on  either  Connection 
cards  or  GENEL  cards . 

N0.  5 - A L00PING  PR0BLEM  RUN  0N  N0N-L00PING  SUBSET. 

A problem  requiring  boundary  condition  changes  was  run  on  subsets  1 or  3.  The  problem 
should  be  restarted  on  subset  0. 

6.1.2  Rigid  Format  Error  Messages  for  Static  Analysis  with  Inertia  Relief 

N0.  1 - MASS  MATRIX  REQUIRED  F0R  CALCULATI0N  0F  INERTIA  L0ADS . 

The  mass  matrix  is  null  because  either  no  elements  were  defined  with  Connection  cards, 
nonstructural  mass  was  not  defined  on  a Property  card,  or  the  density  was  not  defined  on 
a Material  card. 

N0.  2 - ATTEMPT  T0  EXECUTE  M0RE  THAN  100  L00PS. 

An  attempt  has  been  made  to  use  more  than  100  different  sets  of  boundary  conditions. 

This  number  may  be  increased  by  altering  the  REPT  instruction  following  SDR1 . 
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N0.  3 - N0  INDEPENDENT  DEGREES  0F  FREED0M  HAVE  BEEN  DEFINED. 

Either  no  degrees  of  freedom  have  been  defined  on  GRID,  SP0INT  or  Scalar  Connection 
cards,  or  all  defined  degrees  of  freedom  have  been  constrained  by  SPC,  MPC,  SUP0RT , 

0MIT , or  GRDSET  cards,  or  grounded  on  Scalar  Connection  cards. 

N0.  4 - FREE  B0DY  SUPP0RTS  ARE  REQUIRED. 

A statically  determinate  set  of  supports  must  be  specified  on  a SUP0RT  card  in  order  to 
determine  the  rigid  body  characteristics  of  the  structural  model. 

N0.  5 - A L00PING  PR0BLEM  RUN  0N  N0N-L00PING  SUBSET. 

A problem  requiring  boundary  condition  changes  was  run  on  subsets  1 or  3.  The  problem 
should  be  restarted  on  subset  0. 

6.1.3  Rigid  Format  Error  Messages  for  Normal  Mode  Analysis 


N0.  1 - MASS  MATRIX  REQUIRED  F0R  REAL  EIGENVALUE  ANALYSIS. 

The  mass  matrix  is  null  because  either  no  structural  elements  were  defined  with  Connec- 
tion cards,  nonstructural  mass  was  not  defined  on  a Property  card,  or  the  density  was 
not  defined  on  a Material  card. 

N0.  2 - EIGENVALUE  EXTRACT I 0N  DATA  REQUIRED  F0R  REAL  EIGENVALUE  ANALYSIS. 

Eigenvalue  extraction  data  must  be  supplied  on  an  EIGR  card  and  METH0D  must  select  an 
EIGR  set  in  the  Case  Control  Deck. 

N0.  3 - N0  INDEPENDENT  DEGREES  0F  FREED0M  HAVE  BEEN  DEFINED. 

Either  no  degrees  of  freedom  have  been  defined  on  GRID,  SP0INT  or  Scalar  Connection 
cards,  or  all  defined  degrees  of  freedom  have  been  constrained  by  SPC,  MPC,  SUP0RT, 
0MIT,  or  GRDSET  cards,  or  grounded  on  Scalar  Connection  cards. 


6.1.4  Rigid  Format  Error  Messages  for  Static  Analysis  with  Differential  Stiffness 


N0.  1 - N0  STRUCTURAL  ELEMENTS  HAVE  BEEN  DEFINED. 

The  differential  stiffness  matrix  is  null  because  no  structural  elements  have  been 
defined  with  Connection  cards. 

N0.  2 - FREE  B0DY  SUPP0RTS  N0T  ALL0WED. 

Free  bodies  are  not  allowed  in  Static  Analysis  with  Differential  Stiffness.  The  SUP0RT 
cards  must  be  removed  from  the  Bulk  Data  Deck  and  other  constraints  applied  if  required 
for  stability. 

N0.  3 - ATTEMPT  T0  EXECUTE  M0RE  THAN  100  L00PS. 

An  attempt  has  been  made  to  use  more  than  100  scale  factors  for  differential  stiffness 
calculations.  This  number  may  be  increased  by  altering  the  REPT  instruction  following 
SDR1 . 

N0.  4 - MASS  MATRIX  REQUIRED  F0R  WEIGHT  AND  BALANCE  CALCULATI0NS . 

The  mass  matrix  is  null  because  either  no  elements  were  defined  with  Connection  cards, 
nonstructural  mass  was  not  defined  on  a Property  card,  or  the  density  was  not  defined 
on  a Material  card. 

N0.  5 - N0  INDEPENDENT  DEGREES  0F  FREED0M  HAVE  BEEN  DEFINED. 

Either  no  degrees  of  freedom  have  been  defined  on  GRID,  SP0INT  or  Scalar  Connection 
cards,  or  all  defined  degrees  of  freedom  have  been  constrained  by  SPC,  MPC,  0MIT,  or 
GRDSET  cards,  or  grounded  on  Scalar  Connection  cards. 
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NO.  6 - A L00PING  PR0BLEM  RUN  0N  N0N-L00PING  SUBSET. 

A problem  requiring  multiple  differential  load  factor  was  run  on  subset  (1  or  3)  which 
does  not  support  them.  The  problem  should  be  restarted  on  subset  0. 


6.1.5  Rigid  Format  Error  Messages  for  Buckling  Analysis 


N0.  1 - N0  STRUCTURAL  ELEMENTS  HAVE  BEEN  DEFINED. 

The  differential  stiffness  matrix  is  null  because  no  structural  elements  have  been 
defined  with  Connection  cards. 

N0.  2 - FREE  B0DY  SUPP0RTS  N0T  ALL0WED. 

Free  bodies  are  not  allowed  in  Buckling  Analysis.  The  SUP0RT  cards  must  be  removed 
from  the  Bulk  Data  Deck  and  other  constraints  applied  if  required  for  stability. 

N0.  3 - EIGENVALUE  EXTRACTI0N  DATA  REQUIRED  F0R  REAL  EIGENVALUE  ANALYSIS. 

Eigenvalue  extraction  data  must  be  supplied  on  an  EIGB  card  and  METH0D  must  select  an 
EIGB  set  in  the  Case  Control  Deck. 

N0.  4 - N0  EIGENVALUES  F0UND. 

No  buckling  modes  exist  in  the  range  specified  by  the  user. 

N0.  5 - MASS  MATRIX  REQUIRED  F0R  WEIGHT  AND  BALANCE  CALCULATI0NS . 

The  mass  matrix  is  null  because  either  no  elements  were  defined  with  Connection  cards, 
nonstructural  mass  was  not  defined  on  a Property  card  or  the  density  was  not  defined  on 
a Material  card. 

N0.  6 - N0  INDEPENDENT  DEGREES  0F  FREED0M  HAVE  BEEN  DEFINED. 

Either  no  degrees  of  freedom  have  been  defined  on  GRID,  SP0INT  or  Scalar  Connection 
cards,  or  all  defined  degrees  of  freedom  have  been  constrained  by  SPC,  MPC,  0MIT,  or 
GRDSET  cards,  or  grounded  on  Scalar  Connection  cards. 


6.1.6  Rigid  Format  Error  Messages  for  Piecewise  Linear  Analysis. 


N0.  1 - N0  N0NLINEAR  ELEMENTS  HAVE  BEEN  DEFINED. 

A piecewise  linear  problem  has  not  been  formulated  because  none  of  the  elements  have  a 
stress  dependent  modulus  of  elasticity  defined  on  a Material  card. 

N0.  2 - ATTEMPT  T0  EXECUTE  M0RE  THAN  100  L00PS. 

An  attempt  has  been  made  to  use  more  than  100  load  increments.  This  number  may  be  in- 
creased by  altering  the  REPT  instruction  preceding  SDR2. 

N0.  3 - MASS  MATRIX  REQUIRED  F0R  WEIGHT  AND  BALANCE  CALCULATI0NS . 

The  mass  matrix  is  null  because  either  no  elements  were  defined  with  Connection  cards, 
nonstructural  mass  was  not  defined  on  a Property  card,  or  the  density  was  not  defined 
on  a Material  card. 

N0.  4 - N0  ELEMENTS  HAVE  BEEN  DEFINED. 

The  stiffness  matrix  is  null  because  no  elements  have  been  defined  on  either  Connection 
cards  or  GENEL  cards . 

N0.  5 - STIFFNESS  MATRIX  SINGULAR  DUE  T0  MATERIAL  PLASTICITY. 

The  stiffness  matrix  is  singular  due  either  to  one  or  more  grid  point  singularities  or 
element  material  plasticity. 
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6.1.7  Rigid  Format  Error  Messages  for  Direct  Complex  Eigenvalue  Analysis. 

N0.  1 - EIGENVALUE  EXTRACTION  DATA  REQUIRED  F0R  COMPLEX  EIGENVALUE  ANALYSIS. 

Eigenvalue  extraction  data  must  be  supplied  on  an  EIGC  card  and  CMETH0D  must  select  an 
EIGC  set  in  the  Case  Control  Deck. 

N0.  2 - ATTEMPT  T0  EXECUTE  M0RE  THAN  100  LOOPS . 

An  attempt  has  been  made  to  use  more  than  100  sets  of  direct  input  matrices.  This 
number  may  be  increased  by  altering  the  REPT  instruction  following  SDR2. 

N0.  3 - MASS  MATRIX  REQUIRED  F0R  WEIGHT  AND  BALANCE  CALCULATIONS 

The  mass  matrix  is  null  because  either  no  elements  were  defined  on  Connection  cards, 
nons tructural  mass  was  not  defined  an  a Property  card,  or  the  density  was  not  defined 
on  a Material  card. 


6.1.8  Rigid  Format  Error  Messages  for  Direct  Frequency  and  Random  Response. 


N0.  1 - FREQUENCY  RESPONSE  LIST  REQUIRED  F0R  FREQUENCY  RESPONSE  CALCULATIONS. 

Freguencies  to  be  used  in  the  solution  of  frequency  response  problems  must  be  supplied 
on  a FREQ,  FREQ1,  or  FREQ2  card  and  FREQ  must  select  a frequency  response  set  in  the 
Case  Control  Deck. 

N0.  2 - DYNAMIC  L0ADS  TABLE  REQUIRED  F0R  FREQUENCY  RESPONSE  CALCULATIONS. 

Dynamic  loads  to  be  used  in  the  solution  of  frequency  response  problems  must  be  speci- 
fied on  an  RL0AD1  or  RL0AD2  card  and  DL0AD  must  select  a dynamic  load  set  in  the  Case 
Control  Deck. 

N0.  3 - ATTEMPT  T0  EXECUTE  M0RE  THAN  100  L00PS. 

An  attempt  has  been  made  to  use  more  than  100  sets  of  direct  input  matrices.  This  number 
may  be  increased  by  altering  the  REPT  instruction  following  the  last  0FP  instruction. 

N0.  4 - MASS  MATRIX  REQUIRED  F0R  WEIGHT  AND  BALANCE  CALCULATIONS. 

The  mass  matrix  is  null  because  either  no  elements  were  defined  on  Connection  cards, 
nonstructural  mass  was  not  defined  on  a Property  card,  or  the  density  was  not  defined 
on  a Material  card. 


6.1.9  Rigid  Format  Error  Message  for  Direct  Transient  Response 


N0.  1 - TRANSIENT  RESPONSE  LIST  REQUIRED  F0R  TRANSIENT  RESPONSE  CALCULATIONS. 

Time  step  intervals  to  be  used  must  be  specified  on  a TSTEP  card  and  a TSTEP  selection 
must  be  made  in  the  Case  Control  Deck. 

N0.  2 - ATTEMPT  T0  EXECUTE  M0RE  THAN  100  L00PS . 

An  attempt  has  been  made  to  use  more  than  100  dynamic  load  sets.  This  number  may  be 
increased  by  altering  the  REPT  instruction  following  the  last  XYPL0T  instruction. 

N0.  3 - MASS  MATRIX  REQUIRED  F0R  WEIGHT  AND  BALANCE  CALCULATIONS. 

The  mass  matrix  is  null  because  either  no  elements  were  defined  with  Connection  cards, 
nonstructural  mass  was  not  defined  on  a Property  card,  or  the  density  was  not  defined 
on  a Material  card. 
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6.1.10  Rigid  Format  Error  Messages  for  Modal  Complex  Eigenvalue  Analysis. 

N0.  1 - MASS  MATRIX  REQUIRED  F0R  M0DAL  F0RMULATI0N. 

The  mass  matrix  is  null  because  either  no  structural  elements  were  defined  with  Connec- 
tion cards,  nonstructural  mass  was  not  defined  on  a Property  card,  or  the  density  was 
not  defined  on  a Material  card. 

N0.  2 - EIGENVALUE  EXTRACTI0N  DATA  REQUIRED  F0R  REAL  EIGENVALUE  ANALYSIS. 

Eigenvalue  extraction  data  must  be  supplied  on  an  EIGR  card  and  METH0D  must  select  an 
EIGR  set  in  the  Case  Control  Deck. 

N0.  3 - ATTEMPT  T0  EXECUTE  M0RE  THAN  100  L00PS. 

An  attempt  has  been  made  to  use  more  than  100  different  sets  of  direct  input  matrices. 
This  number  can  be  increased  by  altering  the  REPT  instruction  following  SDR2. 

N0.  4 - REAL  EIGENVALUES  REQUIRED  F0R  M0DAL  F0RMULATI0N. 

No  real  eigenvalues  were  found  in  the  frequency  range  specified  by  the  user. 


6.1.11  Rigid  Format  Error  Messages  for  Modal  Frequency  and  Random  Response. 


N0.  1 - MASS  MATRIX  REQUIRED  F0R  M0DAL  F0RMULATI0N. 

The  mass  matrix  is  null  because  either  no  structural  elements  were  defined  with  Connec- 
tion cards,  nonstructural  mass  was  not  defined  on  a Property  card,  or  the  density  was 
not  defined  on  a Material  card. 

N0.  2 - EIGENVALUE  EXTRACT I 0N  DATA  REQUIRED  F0R  REAL  EIGENVALUE  ANALYSIS. 

Eigenvalue  extraction  data  must  be  supplied  on  an  EIGR  card  and  METH0D  must  select  an 
EIGR  set  in  the  Case  Control  Deck. 

N0.  3 - ATTEMPT  T0  EXECUTE  M0RE  THAN  100  L00PS. 

An  attempt  has  been  made  to  use  more  than  100  sets  of  direct  input  matrices.  This  number 
can  be  increased  by  altering  the  REPT  instruction  following  the  last  0FP  instruction. 

N0.  4 - REAL  EIGENVALUES  REQUIRED  F0R  M0DAL  F0RMULATJ0N. 

No  real  eigenvalues  were  found  in  the  frequency  range  specified  by  the  user. 

N0.  5 - FREQUENCY  RESP0NSE  LIST  REQUIRED  F0R  FREQUENCY  RESP0NSE  CALCULATI0NS . 

Frequencies  to  be  used  in  the  solution  of  frequency  response  problems  must  be  supplied 
on  a FREQ,  FREQ! , or  FREQ2  card  and  FREQ  must  select  a frequency  response  set  in  the 
the  Case  Control  Deck. 

N0.  6 - DYNAMIC  L0ADS  TABLE  REQUIRED  F0R  FREQUENCY  RESP0NSE  CALCULATI0NS . 

Dynamic  loads  to  be  used  in  the  solution  of  frequency  response  problems  must  be  speci- 
fied on  an  RL0AD1  or  RL0AD2  card  and  DL0AD  must  select  a dynamic  load  set  in  the  Case 
Control  Deck. 


6.1.12  Rigid  Format  Error  Messages  for  Modal  Transient  Response. 


N0.  1 - MASS  MATRIX  REQUIRED  F0R  M0DAL  F0RMULATI0N. 

The  mass  matrix  is  null  because  either  no  structural  elements  were  defined  with  Connec- 
tion cards,  nonstructural  mass  was  not  defined  on  a Property  card,  or  the  density  was 
not  defined  on  a Material  card. 
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N 0.  2 - EIGENVALUE  EXTRACTION  DATA  REQUIRED  F0R  REAL  EIGENVALUE  ANALYSIS. 

Eigenvalue  extraction  data  must  be  supplied  on  an  EIGR  card  and  METHOD  must  select  an 
EIGR  set  in  the  Case  Control  Deck. 

N0.  3 - ATTEMPT  T0  EXECUTE  M0RE  THAN  100  L00PS. 

An  attempt  has  been  made  to  use  more  than  100  dynamic  load  sets.  This  number  can  be 
increased  by  altering  the  REPT  instruction  following  the  last  XYPL0T  instruction. 

N0.  4 - REAL  EIGENVALUES  REQUIRED  F0R  M0DAL  F0RMULATI0N. 

No  real  eigenvalues  were  found  in  the  frequency  range  specified  by  the  user. 

N0.  5 - TRANSIENT  RESPONSE  LIST  REQUIRED  F0R  TRANSIENT  RESPONSE  CALCULATIONS. 

Time  step  intervals  to  be  used  must  be  specified  on  a TSTEP  card  and  a TSTEP  selection 
must  be  made  in  the  Case  Control  Deck. 
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6.2  NASTRAN  SYSTEM  AND  USER  MESSAGES 

NASTRAN  system  and  user  messages  are  identified  by  number.  Message  numbers  have  been  assigned 
in  groups  as  follows: 


where  "id“  is  a unique  message  identification  number  and  "text"  is  the  message  as  indicated  in 
capital  letters  for  each  of  the  diagnostic  messages.  A series  of  asterisks  (****)  in  the  text 
indicates  information  that  will  be  filled  in  for  a specific  use  of  the  message,  such  as,  the  number 
of  a grid  point  or  the  name  of  a bulk  data  card.  Many  of  the  messages  are  followed  by  additional 
explanatory  material,  including  suggestions  for  remedial  action. 

The  system  and  user  messages  described  in  this  section  pertain  only  to  those  messages  gener- 
ated by  NASTRAN.  Although  these  messages  can  appear  at  various  places  in  the  output  stream,  they 
should  be  easily  identified  by  their  format.  The  various  computer  operating  systems  also  produce 
diagnostic  messages  that  can  appear  at  various  places  in  the  output  stream.  The  format  of  these 
messages  will  vary  with  the  operating  system.  Reference  should  be  made  to  the  operating  system 
manuals  for  interpretation  of  the  messages  that  are  not  generated  by  NASTRAN. 

System  messages  refer  to  diagnostics  that  are  associated  with  program  errors.  In  general 
such  errors  cannot  be  corrected  by  the  user.  Reference  should  be  made  to  the  Programmer's  Manual 
and  assistance  secured  fr^m  the  programming  staff.  User  messages  refer  to  errors  that  are  usually 
associated  with  the  preparation  of  the  NASTRAN  Data  Deck.  Corrective  action  is  indicated  in  the 
message  text  or  the  explanatory  information  following  the  text.  In  some  cases  reference  may  have 
to  be  made  to  other  sections  of  the  User's  Manual  for  proper  card  formats  or  for  clarification  of 
procedures. 

Fatal  messages  cause  the  termination  of  the  execution  following  the  printing  of  the  message 
text.  These  messages  will  always  appear  at  the  end  of  the  NASTRAN  output.  Warning  and  information 


1 - 1000 
1001  - 2000 
2001  - 


Preface  Messages 
Executive  Module  Messages 
Functional  Module  Messages 


These  messages  have  the  following  format: 


FATAL 

WARNING  > MESSAGE  id,  text. 
INF0RMATI0N  \ 
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messages  will  appear  at  various  places  in  the  output  stream.  Such  messages  only  convey  warnings 
or  information  to  the  user.  Consequently,  the  execution  continues  in  a normal  manner  following 
the  printing  of  the  message  text. 

As  an  example,  consider  message  number  2025,  which  will  appear  in  the  printed  output  as 
follows: 

***  USER  FATAL  MESSAGE  2025,  UNDEFINED  C00RDINATE  SYSTEM  102. 

The  three  leading  asterisks  (***)  are  always  present  in  user  and  system  diagnostic  messages.  The 
word  USER  indicates  that  this  is  a user  message  rather  than  a system  message.  The  word  FATAL 
indicates  that  this  is  a fatal  message  rather  than  a warning  or  information  message.  The  number 
2025  is  the  identification  number  for  this  message.  The  text  of  the  message  follows  the  comma  (,). 
The  number  102  replaces  the  asterisks  (****)  in  the  general  message  text,  and  indicates  that  102 
is  the  identification  number  of  the  undefined  coordinate  system. 

6.2.1  Preface  Messages 

01  ***  USER  WARNING  MESSAGE  1,  ASSUMED  FIRST  INPUT  FILE  IS  NULL. 

User  has  specified  N input  data  blocks  when  there  should  be  N+l . 

02  ***  USER  WARNING  MESSAGE  2,  PARAMETER  NAMED  ********  IS  DUPLICATED. 

No  harm  done.  Parameter  is  saved  just  once. 

03  ***  USER  FATAL  MESSAGE  3,  F0RMAT  ERR0R  IN  PARAMETER  N0.***. 

Double  delimiter  appears  in  parameter  section  of  previous  DMAP  instruction. 

04  ***  SYSTEM  FATAL  MESSAGE  4,  MPL  PARAMETER  ERR0R,  M0DULE  NAME  = ********  PARAMETER  N0.***. 

MPL  entry  for  module  is  incorrect.  See  block  data  program  XMPLBD. 

05  ***  USER  FATAL  MESSAGE  5,  PARAMETER  INPUT  DATA  ERR0R  ILLEGAL  VALUE  F0R  PARAMETER  NAMED 

•k -k  irk -k -kick 

Type  of  parameter  on  PARAM  card  is  inconsistent  with  type  of  parameter  by  same  name  in 
above  DMAP  instruction. 

06  ***  USER  FATAL  MESSAGE  6,  ILLEGAL  VALUE  F0R  PARAMETER  N0.***. 

The  type  of  parameter  in  DMAP  instruction  does  not  correspond  to  type  requested  in  DMD  or 
MFD  section  of  Programmer's  Manual. 

07  ***  USER  FATAL  MESSAGE  7,  PARAMETER  N0.***  NEEDS  PARAMETER  NAME. 

Parameter  is  not  in  correct  format. 
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08  ***  USER  FATAL  MESSAGE  8,  BULK  DATA  PARAM  CARD  ERR0R.  MUST  N0T  DEFINE  PARAMETER  NAMED 

★★★★★★★★ ^ 

The  "N"  in  V,N, ********  means  user  cannot  set  the  value  of  the  parameter  with  name 
********  on  a PARAM  card. 

09  ***  USER  FATAL  MESSAGE  9,  VALUE  NEEDED  F0R  PARAMETER  N0.  ***. 

Constant  needs  value  in  DMAP  instruction  or  on  PARAM  card. 

10  ***  USER  FATAL  MESSAGE  10,  ILLEGAL  INPUT  SECTI0N  F0RMAT. 

11  ***  USER  FATAL  MESSAGE  11,  ILLEGAL  0UTPUT  SECTI0N  F0RMAT. 

12  ***  USER  FATAL  MESSAGE  12,  ILLEGAL  CHARACTER  IN  DMAP  INSTRUCTI0N  NAME. 

Name  must  be  8 or  less  alpha-numeric  characters,  the  first  character  being  alpha. 

13  ***  USER  FATAL  MESSAGE  13,  DMAP  INSTRUCTI0N  N0T  IN  M0DULE  LIBRARY. 

14  ***  SYSTEM  FATAL  MESSAGE  14,  ARRAY  NAMED  ********  0VERFL0WED. 

See  XGPI  module  description  in  MFD  section  of  Programmer's  Manual. 

15  ***  USER  FATAL  MESSAGE  15,  INC0NSISTENT  LENGTH  USED  F0R  PARAMETER  NAMED  ********. 

This  parameter  was  used  in  a previous  DMAP  instruction  which  gave  it  a different  type. 

See  Section  5.2.1  of  the  User's  Manual. 

16  ***  USER  FATAL  MESSAGE  16,  ILLEGAL  F0RMAT. 

17  ***  USER  FATAL  MESSAGE  17,  UNIDENTIFIED  NASTRAN  CARD  KEYW0RD  ********.  ACCEPTABLE  KEYW0RDS 

F0LL0W  — 

18  ***  USER  FATAL  MESSAGE  18,  T00  MANY  PARAMETERS  IN  DMAP  PARAMETER  LIST. 

Incorrect  calling  sequence  for  DMAP  instruction. 

19  ***  USER  FATAL  MESSAGE  19,  LABEL  NAMED  ********  IS  MULTIPLY  DEFINED. 

LABEL  named  appears  in  more  than  one  place  in  DMAP  program. 

20  ***  USER  FATAL  MESSAGE  20,  ILLEGAL  CHARACTERS  IN  PARAMETER  N0.  ***. 

Name  must  be  8 or  less  alpha-numeric  characters,  the  first  character  being  alpha. 

21  ***  USER  FATAL  MESSAGE  21,  PARAMETER  NAMED  ********  IS  N0T  IN  PRECEDING  DMAP  INSTRUCTI0N 

PARAMETER  LIST. 

Parameters  in  SAVE  instruction  must  appear  in  immediately  preceding  DMAP  instruction. 

22  ***  USER  FATAL  MESSAGE  22,  DATA  BL0CK  NAMED  ********  MUST  BE  DEFINED  PRI0R  T0  THIS  INSTRUCTI0N . 

See  Section  5.2  of  the  User's  Manual. 
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23  ***  USER  FATAL  MESSAGE  23,  DATA  BL0CK  NAMED  ********  IS  N0T  REFERENCED  IN  SUBSEQUENT 

FUNCTI0NAL  M0DULE . 

See  Section  5.2  of  the  User's  Manual.  Error  can  be  suppressed  by  adding  the  following  : 

PARAM  //C,N ,N0P/V,N ,TRUE=-1  $ 

C0ND  LABELXXX ,TRUE  $ 

TABPT  ********,,„//  $ 

LABEL  LABELXXX  $ 

24  ***  SYSTEM  FATAL  MESSAGE  24,  CANN0T  FIND  FILE  NAMED  ********  0N  DATA  P00L  TAPE. 

Contents  of  /XDPL/  does  not  match  contents  of  Pool  Tape. 

25  ***  USER  FATAL  MESSAGE  25,  PARAMETER  NAMED  ********  N0T  DEFINED. 

Parameter  is  referenced  in  nonfunctional  module,  but  is  nowhere  defined. 

26  ***  USER  FATAL  MESSAGE  26,  LABEL  NAMED  ********  N0T  DEFINED. 

LABEL  name  does  not  appear  in  LABEL  instruction. 

27  ***  USER  WARNING  MESSAGE  27,  LABEL  NAMED  ********  N0T  REFERENCED. 

LABEL  name  appears  only  in  a LABEL  instruction. 

28  ***  SYSTEM  FATAL  MESSAGE  28,  UNEXPECTED  END  0F  TAPE  0N  NEW  PR0BLEM  TAPE. 

Either  you  truly  encountered  an  E0T  or  file  linkage  has  been  destroyed  in  /XFIST/, 
/XPFIST/  and/or  /XXFIAT/. 

29  ***  SYSTEM  FATAL  MESSAGE  29,  UNEXPECTED  END  0F  TAPE  0N  0LD  PR0BLEM  TAPE. 

File  linkage  has  been  destroyed  in  /XFIST/,  /XPFIST/  and/or  /XXFIAT/. 

30  ***  SYSTEM  FATAL  MESSAGE  30,  UNEXPECTED  END  0F  TAPE  0N  DATA  P00L  TAPE. 

See  Message  28. 

31  ***  SYSTEM  FATAL  MESSAGE  31,  C0NTR0L  FILE  ********  INC0MPLETE  0R  MISSING  0N  NEW  PR0BLEM  TAPE. 

Data  block  XCSA  is  not  in  correct  format  or  it  is  missing. 

32  ***  USER  FATAL  MESSAGE  32,  FILE  NAMED  ********  MUST  BE  DEFINED  PRI0R  T0  THIS  INSTRUCTI0N. 

See  Section  5.2  of  the  User's  Manual. 

33  ***  SYSTEM  FATAL  MESSAGE  33,  NAME  (********)  IN  NEW  C0NTR0L  FILE  DICTI0NARY  N0T  VALID. 

First  record  of  data  block  XCSA  on  Problem  Tape  contains  a name  which  is  not  recognized 
by  XGPI  module. 

34  ***  SYSTEM  FATAL  MESSAGE  34,  CANN0T  TRANSLATE  DMAP  INSTRUCTI0N  N0.***. 

Error  in  subroutine  XSCNDM  or  XRCARD. 


■ 
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35  ***  USER  FATAL  MESSAGE  35,  INC0RRECT  0LD  PR0BLEM  TAPE  M0 UNTED.  ID  0F  TAPE  M0UNTED  = ********, 

******** ^ **/**/★*  pjj_£  =***'  iq  gp  y/\pp  DESIRED  = ********,********,**/**/**  pile  =***. 

Wrong  reel  mounted  for  multireel  Problem  Tape. 

36  ***  SYSTEM  FATAL  MESSAGE  36,  CANN0T  FIND  FILE  NAMED  ********  0N  0LD  PR0BLEM  TAPE. 

Header  record  of  file  on  Problem  Tape  does  not  match  file  name  in  restart  dictionary. 

37  ***  USER  WARNING  MESSAGE  37,  WARNING  0NLY  - MAY  N0T  BE  EN0UGH  FILES  AVAILABLE  F0R  M0DULE 

REQUIREMENTS.  FILES  NEEDED  = ***  FILES  AVAILABLE  = ***. 

Program  will  execute  if  enough  data  blocks  referenced  by  the  module  are  purged.  Purged 
data  blocks  are  not  assigned  files. 

38  ***  SYSTEM  FATAL  MESSAGE  38,  N0T  EN0UGH  C0RE  F0R  GPI  TABLES 

User  must  break  up  DMAP  program. 

39  ***  SYSTEM  FATAL  MESSAGE  39,  RIGID  F0RMAT  DMAP  SEQUENCE  D0ES  N0T  C0RRESP0ND  T0  MED  TABLE. 

The  MED  Table  must  have  the  same  number  of  entries  as  there  are  DMAP  instructions  in 
DMAP  sequence. 

40  ***  USER  FATAL  MESSAGE  40,  ERR0R  IN  ALTER  DECK  - CANN0T  FIND  END  0F  DMAP  INSTRUCTI0N. 

User  should  check  ALTER  part  of  the  Executive  Control  Deck. 

41  ***  SYSTEM  FATAL  MESSAGE  41,  TABLES  INC0RRECT  F0R  REGENERATING  DATA  BL0CK  ********* 

File  Name  Table  and  MED  Table  used  by  routine  XFLDEF  are  wrong. 

42  ***  USER  WARNING  MESSAGE  42,  PARAMETER  NAMED  ********  ALREADY  HAD  VALUE  ASSIGNED  PREVI0USLY . 

Parameter  appears  in  a previous  instruction  which  assigned  it  a value. 

43  ***  USER  FATAL  MESSAGE  43,  INC0RRECT  F0RMAT  F0R  NASTRAN  CARD. 

44  ***  USER  FATAL  MESSAGE  44,  UNABLE  T0  FIND  END  DMAP  INSTRUCTI0N . 

User  has  altered  out  the  END  instruction. 

45  ***  USER  FATAL  MESSAGE  45,  DATA  BL0CK  NAMED  ********  ALREADY  APPEARED  AS  0UTPUT  0R  WAS  USED 

AS  INPUT  BEF0RE  BEING  DEFINED. 

See  Section  5.2  of  the  User's  Manual. 

46  ***  USER  FATAL  MESSAGE  46,  INC0RRECT  REENTRY  P0INT. 

The  last  reentry  card  in  the  restart  dictionary  has  a DMAP  instruction  number  greater 
than  the  instruction  number  on  the  END  card  of  the  DMAP  program. 

47  ***  USER  FATAL  MESSAGE  47,  THIS  INSTRUCTI0N  CANN0T  BE  FIRST  INSTRUCTI0N  0F  L00P. 

CHKPNT  DMAP  instruction  must  not  follow  a LABEL  instruction  which  is  located  at  the  top 
of  a loop. 
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48  ***  USER  WARNING  MESSAGE  48,  DATA  BL0CK  ********  IS  ALWAYS  REGENERATED,  THEREF0RE  IT  WILL  N0T 

BE  CHECKP0INTED. 

This  data  block  is  generated  by  Input  File  Processors  (IFP)  and  must  not  be  checkpointed 
to  insure  proper  restart. 

49  ***  SYSTEM  FATAL  MESSAGE  49,  MPL  TABLE  (M0DULE  PR0PERTIES  LIST)  IS  INC0RRECT. 

Error  is  in  common  block  /XGP12/. 

50  ***  SYSTEM  FATAL  MESSAGE  50,  CANN0T  FIND  JUMP  0SCAR  ENTRY  NEEDED  F0R  THIS  RESTART. 

There  must  be  a dummy  JUMP  instruction  before  every  LABEL  instruction  at  top  of  a loop 
for  rigid  formats. 

51  ***  SYSTEM  FATAL  MESSAGE  51,  N0T  ENOUGH  0PEN  C0RE  F0R  XGPIBS  R0UTINE. 

Additional  core  memory  is  required. 

52  ***  SYSTEM  FATAL  MESSAGE  52,  NAMED  C0MM0N  / XL INK/  IS  T00  SMALL. 

There  must  be  one  word  in  LINK  table  for  every  entry  in  MPL. 

53  ***  USER  FATAL  MESSAGE  53,  INC0RRECT  F0RMAT  IN  AB0VE  CARD. 

201  ***  USER  FATAL  MESSAGE  201,  REQUESTED  BULK  DATA  DECK  ********,  N0T  0N  USER  MASTER  FILE. 

Requested  UMF  problem  identification  number  not  found  on  currently  mounted  UMF  tape. 

202  ***  SYSTEM  FATAL  MESSAGE  202,  UMF  C0ULD  N0T  BE  0PENED. 

User  Master  File  (UMF)  not  present  (destroyed)  in  FIST. 

203  ***  SYSTEM  FATAL  MESSAGE  203,  ILLEGAL  E0R  0N  UMF. 

User  Master  File  (UMF)  contains  no  records  in  requested  file. 

204  ***  USER  FATAL  MESSAGE  204,  C0LD  START,  N0  BULK  DATA. 

No  data  cards  were  found  after  the  BEGIN  BULK  card.  A blank  card  will  satisfy  this  rule. 

205  ***  USER  WARNING  MESSAGE  205,  C0LD  START,  DELETE  CARDS  IGN0RED. 

Delete  (/)  cards  were  present  and  ignored  within  the  Bulk  Data  Deck. 

206  ***  USER  FATAL  MESSAGE  206,  PREVI0US  C0NTINUATI0N  MNEM0NIC  HAS  A DUPLICATE. 

Two  or  more  continuation  cards  were  found  with  column  2-8  identical. 

207  ***  USER  INF0  MESSAGE  207,  BULK  DATA  N0T  S0RTED,  XS0RT  WILL  RE0RDER  DECK. 

Bulk  Data  Deck  was  not  in  alpha-numeric  sort.  Sorting  will  be  performed.  Sorting  of 
large  deck  can  be  time  consuming. 


208  ***  USER  FATAL  MESSAGE  208,  PREVI0US  CARD  IS  A DUPLICATE  PARENT. 

Two  or  more  cards  were  found  with  column  74-80  identical  and  a continuation  card  is 
present  with  that  mnemonic  (column  2-8). 
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209  ***  USER  FATAL  MESSAGE  209,  PREVIOUS  ****  C0NTINUATI0N  CARDS  HAVE  N0  PARENTS. 

One  or  more  continuation  cards  were  found  with  a mnemonic  (column  2-8)  not  matching  any 
other  card  (column  74-80). 

210  ***  SYSTEM  FATAL  MESSAGE  210,  SCRATCH  C0ULD  N0T  BE  0PENED. 

One  of  the  required  scratch  files  was  not  present  (destroyed)  in  FIST. 

211  ***  SYSTEM  FATAL  MESSAGE  211,  ILLEGAL  E0R  0N  SCRATCH. 

A required  scratch  file  was  formatted  improperly. 

212  ***  SYSTEM  FATAL  MESSAGE  212,  ILLEGAL  E0F  0N  ITAPE4. 

Scratch  file  containing  continuations  was  mispositioned. 

213  ***  SYSTEM  FATAL  MESSAGE  213,  ILLEGAL  E0F  0N  0PTP. 

Old  Problem  Tape  contained  no  bulk  data  (illegal  format). 

214  ***  SYSTEM  FATAL  MESSAGE  214,  0PTP  C0ULD  N0T  BE  0PENED. 

Old  Problem  Tape  (0PTP)  not  present  (destroyed)  in  FIST. 

215  ***  SYSTEM  FATAL  MESSAGE  215,  NPTP  C0ULD  N0T  BE  0PENED. 

New  Problem  Tape  (NPTP)  not  present  (destroyed)  in  FIST. 

216  ***  SYSTEM  FATAL  MESSAGE  216,  ILLEGAL  INDEX. 

FORTRAN  computed-G0-T0  has  received  an  illogical  value. 

217  ***  SYSTEM  FATAL  MESSAGE  217,  ILLEGAL  E0F  0N  ITAPE4. 
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300  ***  USER  FATAL  MESSAGE  300,  DATA  ERR0R  IN  FIELD  UNDERLINED. 

A data  error  as  described  in  the  text  has  been  detected  by  utility  routine  XRCARD  or 
RCARD. 


301  ***  USER  WARNING  MESSAGE  301,  BULK  DATA  CARD  ********  C0NTAINS  INCONSISTENT  DATA. 
S0RTED  CARD  C0UNT  = ****** 


302  ***  USER  WARNING  MESSAGE  302,  0NE  0R  M0RE  GRID  CARDS  HAVE  DISPLACEMENT  C00RDINATE  SYSTEM 
ID  0F  -1. 


303  ***  SYSTEM  FATAL  MESSAGE  303,  N0  0PEN  C0RE  F0R  IFP. 
Overlay  structure  must  be  redefined. 


304  ***  SYSTEM  FATAL  MESSAGE  304,  IFP  N0T  READING  NPTP  ****  ****. 

The  Input  File  Processor  subroutine  IFP  attempts  to  locate  the  bulk  data  file  on  the 
NPTP  by  searching  it  forward.  The  first  two  words  of  the  file  header  records  are 
examined  for  a match  with  the  Hollerith  string  BULKDATA.  If  the  bulk  data  is  not 
found  by  the  fifth  file,  the  assumption  is  made  that  IFP  is  either  not  reading  NPTP 
or  that  it  has  been  badly  written.  The  header  record  of  fifth  file  is  printed  as 
part  of  the  message. 
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305  ***  SYSTEM  FATAL  MESSAGE  305,  GIN0  CANN0T  0PEN  FILE  ******. 

Unexpected  nonstandard  return  from  0PEN. 

306  ***  SYSTEM  FATAL  MESSAGE  306,  READ  L0GIC  REC0RD  ERR0R. 

Short  record  encountered.  Bulk  data  card  images  occupy  20  words. 

307  ***  USER  FATAL  MESSAGE  307,  ILLEGAL  NAME  F0R  BULK  DATA  CARD  ******. 

See  Section  2.4  of  the  User's  Manual. 

308  ***  USER  FATAL  MESSAGE  308,  CARD  ******  N0T  ALL0WED  IN  ******  APPR0ACH. 

See  Section  2.4  of  the  User's  Manual. 

309  ***  USER  WARNING  MESSAGE  309,  CARD  ******  IMPR0PER  IN  ********  APPR0ACH . 

See  Section  2.4  of  the  User's  Manual. 

310  ***  USER  FATAL  MESSAGE  310,  CARD  ******  N0T  ALL0WED  IN  SAME  DECK  AS  AXIC  CARD. 

See  Section  2.4  of  the  User's  Manual. 

311  ***  USER  FATAL  MESSAGE  311,  N0NUNIQUE  FIELD  2 0N  BULK  DATA  CARD  ********  ***. 

Sorted  bulk  data  card  indicated  must  have  a unique  integer  in  field  2. 

312  ***  USER  FATAL  MESSAGE  312,  T00  MANY  C0NTINUATI0NS  F0R  BULK  DATA  CARD  ******. 

See  bulk  data  card  description  in  Section  2.4  of  the  User's  Manual. 

313  ***  USER  FATAL  MESSAGE  313,  ILLEGAL  NUMBER  0F  W0RDS  0N  BULK  DATA  CARD  ******. 

See  bulk  data  card  description  in  Section  2.4  of  the  User's  Manual. 

314  ***  SYSTEM  FATAL  MESSAGE  314,  INVALID  CALL  FR0M  IFP  ******. 

Code  error,  machine  failure,  or  cell  is  being  destroyed. 

315  ***  USER  FATAL  MESSAGE  315,  F0RMAT  ERR0R  0N  BULK  DATA  CARD  ******. 

See  bulk  data  card  description  in  Section  2.4  of  the  User's  Manual. 

316  ***  USER  FATAL  MESSAGE  316,  ILLEGAL  DATA  0N  BULK  DATA  CARD  ******. 

See  bulk  data  card  description  in  Section  2.4  of  the  User's  Manual. 

317  ***  USER  FATAL  MESSAGE  317,  BAD  DATA  0R  F0RMAT  0R  N0N-UNIQUE  NAME  DTI  ****  S0RTED  CARD 

C0UNT  ****. 

See  bulk  data  card  description  in  Section  2.4  of  the  User's  Manual. 

318  ***  SYSTEM  FATAL  MESSAGE  318,  N0  R00M  IN  /XDPL/  F0R  DTI  ****. 

Overflow  of  Data  Pool  Table.  See  Section  2 of  the  Programmer's  Manual. 


i 
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319  ***  SYSTEM  FATAL  MESSAGE  319,  IFP  READING  E0F  0N  NPTP. 

Unexpected  E0F  encountered  while  attempting  to  read  a card  image. 

320  ***  USER  FATAL  MESSAGE  320,  IFP  ERR0R  ******  LAST  CARD  PR0CESSED  IS  ******. 

Code  error  in  IFP  or  XS0RT. 

321  ***  USER  FATAL  MESSAGE  321,  N0NUNIQUE  PARAM  NAME  *****. 

All  names  of  parameters  must  be  unique. 

322  ***  SYSTEM  FATAL  MESSAGE  322,  ILLEGAL  ENTRY  T0  IFSiP. 

IFP  code  error  detected  in  IFSIP,  IFS2P,  IFS3P , IFS4P , IFS5P. 

324  ***  USER  WARNING  MESSAGE  324,  BLANK  CARD(S)  IGN0RED. 

Blank  bulk  data  cards  are  ignored  by  NASTRAN. 

325  ***  USER  FATAL  MESSAGE  325,  BAD  DATA  0R  F0RMAT  0R  N0NUNIQUE  NAME.  DMI  ******. 

See  bulk  data  card  description  in  Section  2.4  of  the  User's  Manual. 

326  ***  SYSTEM  FATAL  MESSAGE  326,  N0  R00M  IN  /XDPL/  F0R  DMI  ******. 

Overflow  of  Data  Pool  Table.  See  Section  2 of  the  Programmer's  Manual. 

327  ***  USER  FATAL  MESSAGE  327,  BAD  DATA  0R  F0RMAT  0R  N0NUNIQUE  NAME.  DMIG  ******. 

See  bulk  data  card  description  in  Section  2.4  of  the  User's  Manual. 

328  ***  SYSTEM  FATAL  MESSAGE  328,  ILLEGAL  ENTRY  T0  IFS3P. 

IFP  code  error. 

329  ***  USER  FATAL  MESSAGE  329,  0NLY  0NE  (1)  AXIC  CARD  ALL0WED. 

See  bulk  data  card  description  in  Section  2.4  of  the  User's  Manual. 

330  ***  SYSTEM  FATAL  MESSAGE  330,  N0  R00M  IN  C0RE  F0R  PARAM  CARDS. 

Change  overlay  or  increase  core  size. 

331  ***  USER  FATAL  MESSAGE  331 , IMPR0PER  PARAM  CARD  ******. 

See  bulk  data  card  description  in  Section  2.4  of  the  User's  Manual. 

332  ***  USER  FATAL  MESSAGE  332,  AXIC  CARD  REQUIRED. 

The  presence  of  any  conical  shell  data  cards  requires  the  presence  of  an  AXIC  card. 
See  the  AXIC  bulk  data  card  description  in  Section  2.4  of  the  User's  Manual. 

501  ***  SYSTEM  FATAL  MESSAGE  501,  MED  TABLE  INC0RRECT  F0R  THIS  S0LUTI0N. 

Input  to  subroutine  XSBSET  is  incorrect.  Look  for  format  error  in  array  SS. 
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502  ***  USER  FATAL  MESSAGE  502,  ILLEGAL  SUBSET  NUMBER  F0R  THIS  S0LUTI0N. 

User  specified  an  incorrect  subset  number  on  S0L  control  card. 

503  ***  USER  FATAL  MESSAGE  503,  ILLEGAL  S0LUTI0N  NUMBER. 

User  specified  an  incorrect  solution  number  on  S0L  control  card. 

504  ***  USER  FATAL  MESSAGE  504,  CANN0T  CHANGE  FR0M  SQ0UTI0N  ***  T0  S0LUTI0N  ***. 

505  ***  USER  FATAL  MESSAGE  505,  CONTR0L  CARD  ****  IS  ILLEGAL. 

Card  preceding  Message  505  cannot  be  processed  correctly. 

506  ***  USER  FATAL  MESSAGE  506,  C0NTR0L  CARD  ****  DUPLICATED. 

Card  preceding  Message  506  cannot  be  input  more  than  once. 

507  ***  USER  FATAL  MESSAGE  507,  ILLEGAL  SPECIFICATI0N  0R  F0RMAT  0N  PRECEDING  CARD. 

508  ***  USER  FATAL  MESSAGE  508,  PR0BLEM  TAPE  MUST  BE  0N  PHYSICAL  TAPE  F0R  CHECKP0INTING. 

User  requested  checkpointing  (i.e.,  CHKPNT  YES)  therefore  Problem  Tape  must  be  setup 
on  tape  drive. 

509  ***  USER  FATAL  MESSAGE  509,  WR0NG  0LD  PR0BLEM  TAPE  M0UNTED.  0LD  PR0BLEM  TAPE  ID  = ********, 

******** ? *★/**/** ^ REEL  N0.  = ***. 

The  Old  Problem  Tape  identification  does  not  match  the  identification  on  the  RESTART 
restart  card. 


510  ***  SYSTEM  FATAL  MESSAGE  510,  CHECKP0INT  DICTI0NARY  EXCEEDS  C0RE  SIZE  - REMAINING  RESTART 
CARDS  IGN0RED. 

You  have  run  out  of  open  core.  If  approach  is  DMAP  try  putting  restart  deck  before  DMAP 
sequence.  If  this  does  not  solve  problem,  or  if  approach  is  not  DMAP,  then  you  must 
decrease  size  of  restart  deck. 


511  ***  SYSTEM  FATAL  MESSAGE  511,  DMAP  SEQUENCE  EXCEEDS  C0RE  SIZE  - REMAINING  DMAP  INSTRUCTI0NS 

IGN0RED. 

You  have  run  out  of  open  core.  Split  the  DMAP  sequence  somewhere  prior  to  where  Message 
511  was  printed  out. 

512  ***  USER  FATAL  MESSAGE  512,  0LD  PR0BLEM  TAPE  IS  MISSING  AND  IS  NEEDED  F0R  RESTART. 

The  Problem  Tape  corresponding  to  identification  on  RESTART  control  card  must  be  setup  on 
the  unit  assigned  to  the  Old  Problem  Tape. 

513  ***  USER  FATAL  MESSAGE  513,  ALTER  SEQUENCE  NUMBERS  ARE  0UT  0F  0RDER. 

514  ***  USER  FATAL  MESSAGE  514,  ENDALTER  CARD  IS  MISSING. 

Alter  deck  must  end  with  ENDALTER  control  card. 

515  ***  USER  FATAL  MESSAGE  515,  END  INSTRUCTI0N  MISSING  IN  DMAP  SEQUENCE. 

DMAP  sequence  must  end  with  END  control  card. 
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516  ***  USER  FATAL  MESSAGE  516,  UMF  TAPE  MUST  BE  M0UNTED  0N  PHYSICAL  TAPE  DRIVE. 

The  UMF  tape  must  be  setup  on  the  unit  assigned  to  it. 

517  ***  USER  FATAL  MESSAGE  517,  WR0NG  UMF  TAPE  M0UNTED  - TAPE  ID  = ****. 

The  tape  identification  number  on  the  UMF  tape  does  not  match  the  tape  identification 
number  on  the  UMF  control  card. 


518  ***  USER  FATAL  MESSAGE  518,  CANN0T  USE  UMF  TAPE  F0R  RESTART. 

519  ***  USER  FATAL  MESSAGE  519,  ID  CARD  MUST  PRECEDE  ALL  0THER  C0NTR0L  CARDS. 

520  ***  USER  FATAL  MESSAGE  520,  C0NTR0L  CARD  ****  IS  MISSING. 

The  control  card  mentioned  is  required  for  this  problem. 

521  ***  USER  FATAL  MESSAGE  521,  SPECIFY  A S0LUTI0N  0R  A DMAP  SEQUENCE  BUT  NOT  B0TH . 

You  must  either  select  a DMAP  sequence  from  the  library  by  • j the  S0L  control  card 
or  by  supplying  your  own  DMAP  sequence.  Do  one  or  the  othe  ji*t  not  both. 

522  ***  USER  FATAL  MESSAGE  522,  NEITHER  A S0L  CARD  N0R  A DMAP  SEQUENCE  WAS  INCLUDED. 

See  Message  521 . 


523  ***  USER  FATAL  MESSAGE  523,  ENDALTER  CARD  0UT  0F  0RDER. 

ENDALTER  control  card  must  be  preceded  by  the  ALTER  DECK. 


524  ***  SYSTEM  FATAL  MESSAGE  524,  ALTERNATE  RETURN  TAKEN  WHEN  0PENING  FILE  ****. 

This  occurs  if  file  name  is  not  in  FIST  or  the  end  of  tape  was  reached  while  writing  on 
the  file.  The  file  name  should  correspond  to  one  of  the  permanent  entries  in  the  FIST. 


525  ***  SYSTEM  FATAL  MESSAGE  525,  ILLEGAL  F0RMAT  ENC0UNTERED  WHILE  READING  FILE  ****. 

File  is  not  in  the  correct  format.  Either  the  wrong  tape  was  mounted  or  it  does  not 
contain  what  you  think  it  should. 


526  ***  USER  FATAL  MESSAGE  526,  CHECKP0INT  DICTI0NARY  0UT  0F  SEQUENCE  - REMAINING  RESTART  CARDS 
IGN0RED. 

The  checkpoint  dictionary  which  follows  the  RESTART  control  card  must  be  sequenced 
according  to  first  number  on  each  card. 


527  ***  USER  FATAL  MESSAGE  527,  DUPLICATE  SUBSET  NUMBER  *****. 
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601  ***  USER  FATAL  MESSAGE  601,  THE  KEYW0RD  0N  THE  AB0VE  CARD  IS  ILLEGAL  0R  MISSPELLED. 

SEE  THE  F0LL0WING  LIST  F0R  LEGAL  KEY  W0RDS. 

Case  control  expects  each  card  to  begin  with  a keyword  (usually  4 characters  in  length). 
Your  card  does  not.  User  Message  612  will  list  the  legal  keywords  along  with  a brief 
description  of  function.  To  remove  the  error,  consult  Message  612  or  NASTRAN  case 
control  card  descriptions,  User's  Manual  Section  2.3,  and  spell  your  request  correctly. 


602  ***  USER  WARNING  MESSAGE  602,  TW0  0R  M0RE  0F  THE  AB0VE  CARD  TYPES  DETECTED  WHERE  0NLY  0NE 
IS  LEGAL.  THE  LAST  F0UND  WILL  BE  USED. 

Remove  the  card  with  the  duplicate  meaning.  Note  that  some  cards  have  alternate  forms. 
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603  ***  USER  FATAL  MESSAGE  603,  THE  AB0VE  CARD  D0ES  N0T  END  PR0PERLY . COMMENTS  SH0ULD  BE 
PRECEDED  BY  A D0LLAR  SIGN. 

Case  control  cards  of  the  form,  name  = value,  should  not  contain  more  than  one  value. 
Consult  your  NASTRAN  Case  Control  Deck  document.  User's  Manual  Section  2.3,  for  a 
complete  description  of  the  card  or  precede  your  comments  with  a dollar  sign. 


604  ***  USER  FATAL  MESSAGE  604,  THE  AB0VE  CARD  HAS  A N0N INTEGER  IN  AN  INTEGER  FIELD. 

Consult  your  NASTRAN  Case  Control  Deck  document,  User's  Manual  Section  2.3,  for  legal 
values . 


605  ***  USER  FATAL  MESSAGE  605,  A SYMSEQ  OR  SUBSEQ  CARD  APPEARS  WITH0UT  A SYMC0M  0R  SUBC0M  CARD. 

SYMSEQ  or  SUBSEQ  cards  must  appear  in  a subcase  defined  by  a SYMC0M  or  SUBC0M  card. 

Check  your  Case  Control  Deck  order  and  relabel  your  combination  subcase. 


606  ***  USER  FATAL  MESSAGE  606,  A REQUEST  F0R  TEMPERATURE  DEPENDENT  MATERIALS  0CCURS  AT  THE 
SUBCASE  LEVEL.  0NLY  0NE  ALLOWED  PER  PR0BLEM. 

Only  one  temperature  field  for  materials  is  allowed  per  NASTRAN  run.  The  last 
specified  will  be  used  for  the  entire  run.  If  additional  ones  are  desired,  a modified 
restart  is  in  order. 


607  ***  USER  FATAL  MESSAGE  607,  A REPCASE  SUBCASE  MUST  BE  PRECEDED  BY  A SUBCASE  0R  SYM  SUBCASE. 

A REPCASE  subcase  is  an  attempt  to  reoutput  the  previously  computed  case,  therefore  it 
cannot  be  the  first  subcase. 


608  ***  USER  FATAL  MESSAGE  608,  THE  SET  ID  SPECIFIED  0N  THE  AB0VE  CARD  MUST  BE  DEFINED  PRI0R 
TO  THIS  CARD. 

Set  identification  numbers  must  be  specified  prior  to  their  use.  Also  sets  specified 
within  a subcase  die  at  the  end  of  the  subcase.  Redefine  set  (or  define  set)  or  move 
set  out  of  subcase. 


609  ***  USER  FATAL  MESSAGE  609,  SUBCASE  DELIMITER  CARDS  MUST  HAVE  A UNIQUE  IDENTIFYING  INTEGER. 

Subcase  type  cards  must  have  an  identifying  integer.  These  numbers  must  be  strictly 
increasing.  Renumber  your  subcase  cards.  The  use  of  a nonblank  delimiter  (e.g.,  "=") 
will  also  cause  this  message  to  occur. 


610  ***  USER  FATAL  MESSAGE  610,  THE  VALUE  F0LL0WING  THE  EQUAL  SIGN  IS  ILLEGAL. 

Case  control  cannot  identify  the  BCD  value  after  the  equal  sign.  Consult  NASTRAN  case 
control  card  descriptions,  User's  Manual  Section  2.3,  for  a full  description  of  the  card. 


611  ***  USER  FATAL  MESSAGE  611,  TEN  CARDS  HAVE  ILLEGAL  KEY  W0RDS . NASTRAN  ASSUMES  BEGIN  BULK 
CARD  IS  MISSING.  IT  WILL  N0W  PR0CESS  Y0UR  BULK  DATA. 

Only  ten  key  words  may  be  misspelled.  A common  source  of  this  error  may  be  the  omission 
of  the  0UTPUT (PL0T)  or  0UTPUT(XY0UT)  delimiter  cards. 


612  ***  USER  FATAL  MESSAGE  612,  —LIST  OF  LEGAL  CASE  C0NTROL  MNEM0NI CS. 
This  message  is  caused  by  Messages  601  or  611. 
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690  ***  USER  FATAL  ERR0R  MESSAGE  690,  TYPE  0F  CURVE  WAS  N0T  SPECIFIED.  (E.G.  DISPLACEMENT, 
STRESS,  ETC.). 


691  ***  USER  FATAL  ERR0R  MESSAGE  691,  M0RE  THAN  2 0R  UNEQUAL  NUMBER  0F  C0MP0NENTS  F0R  IDENTIFICA- 
TI0N  NUMBERS  WITHIN  A SINGLE  FRAME. 


692  ***  USER  FATAL  ERR0R  MESSAGE  692,  XY-0UTPUT  C0MMAND  IS  INC0MPLETE. 


693  ***  USER  FATAL  ERR0R  MESSAGE  693,  INSUFFICIENT  C0RE  F0R  SET  TABLE. 


694  ***  USER  FATAL  ERR0R  MESSAGE  694,  AUT0  0R  PSDF  REQUESTS  MAY  N0T  USE  SPLIT  FRAME,  THUS  0NLY 
0NE  C0MP0NENT  PER  ID  IS  PERMITTED. 


695  ***  USER  FATAL  ERR0R  MESSAGE  695,  C0MP0NENT  VALUE  = ****  IS  ILLEGAL  F0R  AUT0  0R  PSDF  VECT0R 
REQUESTS . 


696  ***  USER  FATAL  MESSAGE  696,  C0MP0NENT  VALUE  = ********  IS  ILLEGAL  F0R  VECT0R  TYPE  SPECIFIED. 


969  ***  USER  FATAL  ERROR  MESSAGE  969,  C0MP0NENT  VALUE  = ****  IS  ILLEGAL  F0R  VECT0R  TYPE  SPECIFIED. 


975  ***  USER  WARNING  MESSAGE  975,  XYTRAN  D0ES  N0T  REC0GNIZE  ****  AND  IS  IGN0RING. 


976  ***  USER  WARNING  MESSAGE  976,  0UTPUT  DATA  BL0CK  ****  IS  PURGED.  XYTRAN  WILL  PR0CESS  ALL 
REQUESTS  0THER  THAN  PL0T. 


977  ***  USER  WARNING  MESSAGE  977,  F0LL0WING  NAMED  DATA  BL0CK  IS  N0T  IN  S0RT2  F0RMAT. 


978  ***  USER  WARNING  MESSAGE  978,  XYTRAN  M0DULE  FINDS  DATA  BL0CK  (****)  PURGED,  NULL,  0R 
INADEQUATE,  AND  IS  IGN0RING  XY-0UTPUT  REQUEST  F0R  - ****  - CURVES. 


979  ***  USER  WARNING  MESSAGE  979,  AN  XY-0UTPUT  REQUEST  F0R  P0INT  0R  ELEMENT  ID  ****  - ****  - 
CURVE  IS  BEING  PASSED  0VER.  THE  ID  C0ULD  N0T  BE  F0UND  IN  DATA  BL0CK  ****. 


980  ***  USER  WARNING  MESSAGE  980,  INSUFFICIENT  C0RE  T0  HANDLE  ALL  DATA  F0R  ALL  CURVES  0F  THIS 
FRAME  ID  = ****  C0MP0NENT  = ****  DELETED  FR0M  0UTPUT. 


981  ***  USER  WARNING  MESSAGE  981,  C0MP0NENT  = ****  F0R  ID  = ****  IS  T00  LARGE.  THIS  C0MP0NENTS 
CURVE  N0T  0UTPUT . 


982  ***  USER  WARNING  MESSAGE  982,  F0RMAT  0F  SDR3  INPUT  DATA  BL0CK  ****  D0ES  N0T  PERMIT  SUCCESSFUL 
S0RT2  PR0CESSING. 


983  ***  USER  WARNING  MESSAGE  983,  SDR3  HAS  INSUFFICIENT  C0RE  T0  PERF0RM  S0RT2  0N  INPUT  DATA  BL0CK 
****  0R  DATA  BL0CK  IS  N0T  IN  C0RRECT  F0RMAT. 
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984  ***  USER  WARNING  MESSAGE  984,  SDR3  FINDS  0UTPUT  DATA  BL0CK  ****  PURGED. 

985  ***  USER  WARNING  MESSAGE  985,  SDR3  FINDS  SCRATCH  ****  PURGED. 

986  ***  USER  WARNING  MESSAGE  986,  INSUFFICIENT  C0RE  F0R  SDR3. 

991  ***  USER  WARNING  MESSAGE  991,  XYPL0T  INPUT  DATA  FILE  ****  N0T  F0UND.  XYPL0T  ABAND0NED. 

The  input  data  file  probably  has  been  purged  and  there  were  no  plots  to  be  done. 

992  ***  USER  WARNING  MESSAGE  992,  XYPL0T  INPUT  DATA  FILE  I.D.  REC0RDS  T00  SH0RT.  XYPL0T 

ABAND0NED. 

The  input  data  file  records  have  invalid  word  counts  and  further  plotting  is  not  feasible. 

993  ***  USER  WARNING  MESSAGE  993,  XYPL0T  F0UND  0DD  N0.  0F  VALUES  F0R  DATA  PAIRS  IN  FRAME  ****, 

CURVE  N0.  ****.  LAST  VALUE  IGN0RED. 

May  indicate  a bad  input  file,  but  plotting  continues. 

994  ***  USER  WARNING  MESSAGE  994,  XYPL0T  0UTPUT  FILE  NAME  ****  N0T  F0UND.  XYPL0T  ABAND0NED. 

A magnetic  tape  for  plotting  has  not  been  properly  set  up  and  further  plotting  is 
useless. 


995  ***  USER  WARNING  MESSAGE  995,  XYPL0T  HAS  ILLEGAL  PL0TTER  NUMBER  = ****  FR0M  INPUT  DATA  FILE. 
PL0TTER  N0 . ****  ASSUMED. 

Probable  cause  is  the  user  not  setting  up  the  proper  plotter  number  in  the  Case  Control 
Deck.  The  plotting  will  be  done  on  the  plotter  most  commonly  used  at  the  installation. 


996  ***  USER  WARNING  MESSAGE  996,  SPECIFIED  PL0TTER  PAPER  SIZE  T00  SMALL.  XYPL0T  ASSUMES 
DIMENSION  IS  8 INCHES. 

Message  is  for  table  plotter  only.  Assumption  is  made  that  plotter  paper  will  be  at 
least  as  large  as  stated.  In  any  event  the  table  plotter  will  have  an  inch  marqin  on 
all  sides. 


997  ***  USER  WARNING  MESSAGE  997,  N0.  ***.  FRAME  N0.  ****  INPUT  DATA  INC0MPAT I BLE . ASSUMPTI0NS 
MAY  PRODUCE  INVALID  PL0T. 

N0.  ***  may  take  any  value  from  1 to  4 with  the  following  meaning: 

1.  Specified  X maximum  equal  X minimum.  If  this  value  is  zero,  then  X maximum  is  set 
to  5.0  and  X minimum  to  -5.0,  otherwise  5 times  the  absolute  value  of  X maximum  is 
added  to  X maximum  and  subtracted  from  X minimum. 

2.  Specified  X maximum  is  smaller  than  X minimum.  The  values  are  reversed. 

3.  Same  meaning  as  number  1 except  for  Y maximum  and  Y minimum. 

4.  Same  meaning  as  number  2 except  for  Y maximum  and  Y minimum. 
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6.2.2  Executive  Module  Messages 

1001  ***  SYSTEM  FATAL  MESSAGE  1001,  0SCAR  N0T  F0UND  IN  DPL. 

0SCAR  file  not  present  (destroyed)  in  Data  Pool  Dictionary. 

1002  ***  SYSTEM  FATAL  MESSAGE  1002,  0SCAR  C0NTAINS  N0  M0DULES . 

XSFA  found  no  modules  on  0SCAR  needing  file  allocation. 

1003  ***  SYSTEM  FATAL  MESSAGE  1003,  P00L  C0ULD  N0T  BE  0PENED. 

Data  Pool  File  (P00L)  not  present  (destroyed)  in  FIST. 

1004  ***  SYSTEM  FATAL  MESSAGE  1004,  ILLEGAL  E0F  0N  P00L. 

End-Of-File  encountered  before  0SCAR  file  reached  on  Data  Pool. 

1011  ***  SYSTEM  FATAL  MESSAGE  1011,  MD  0R  S0S  TABLE  0VERFL0W. 

Module  description  or  serial  0SCAR  table  overflowed. 

1012  ***  SYSTEM  FATAL  MESSAGE  1012,  P00L  C0ULD  N0T  BE  0PENED. 

Data  Pool  File  (P00L)  not  present  (destroyed)  in  FIST. 

1013  ***  SYSTEM  FATAL  MESSAGE  1013,  ILLEGAL  E0R  0N  P00L. 

0SCAR  record  has  illegal  format. 

1014  ***  SYSTEM  FATAL  MESSAGE  1014,  P00L  FILE  MIS-POSITI0NED. 

0SCAR  (P00L)  file  not  at  position  passed  in  XSFA  calling  sequence. 

1021  ***  SYSTEM  FATAL  MESSAGE  1021,  FIAT  0VERFL0WED. 

FIAT  /XFIAT/  Table  overflowed  - reduce  number  of  logical  files.  See  Section  2 of  the 
Programmer's  Manual. 

1031  ***  SYSTEM  FATAL  MESSAGE  1031,  DPL  0VERFL0W. 

Data  Pool  Dictionary  /XDPL/  overflowed  - increase  complied  size.  See  Section  2 of  the 
Programmer's  Manual. 

1032  ***  SYSTEM  FATAL  MESSAGE  1032,  P00L  0R  FILE  BEING  P00LED/UN-P00LED  C0ULD  N0T  BE  0PENED. 

Files  not  present  (destroyed)  in  FIST. 

1033  ***  SYSTEM  FATAL  MESSAGE  1033,  ILLEGAL  E0F  0N  FILE  BEING  P00LED. 

File  being  pooled  has  illegal  format. 

1034  ***  SYSTEM  FATAL  MESSAGE  1034,  ILLEGAL  E0R  0N  FILE  BEING  P00LED. 

File  being  pooled  has  illegal  format  (bad  header). 
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1035  ***  SYSTEM  FATAL  MESSAGE  1035,  EQUIV  INDICATED,  N0NE  F0UND. 

File  (data  block)  equivalence  not  found  as  indicated  by  XSFA. 

1041  ***  SYSTEM  FATAL  MESSAGE  1041,  0LD/NEW  P00L  C0ULD  N0T  BE  0PENED. 

Files  not  present  (destroyed)  in  FIST. 

1051  ***  SYSTEM  FATAL  MESSAGE  1051,  FIAT  0VERFL0W. 

FIAT  /XFIAT/  overflowed  - reduce  number  of  logical  files.  See  Section  2 of  the 
Programmer's  Manual. 

1101  ***  USER  FATAL  MESSAGE  1101,  C0ULD  N0T  0PEN  FILE  NAMED  ********. 

Data  block  has  not  been  generated. 

1102  ***  SYSTEM  FATAL  MESSAGE  1102,  C0ULD  N0T  0PEN  FILE  NAMED  ********. 

Problem  Tape  (NPTP)  or  Pool  Table  (P00L)  File  linkage  is  broken.  Look  for  error  in 
/XFIST/,  /XPFIST/  or  /XXFIAT/. 

1103  ***  SYSTEM  FATAL  MESSAGE  1103,  UNABLE  T0  P0SITI0N  DATA  P00L  FILE  C0RRECTLY . 

Contents  of  /XDPL/  does  not  correspond  to  contents  of  P00L  file. 

1104  ***  SYSTEM  FATAL  MESSAGE  1104,  FDICT  TABLE  IS  INCORRECT. 

Subroutine  XCHK  is  not  generating  FDICT  correctly. 

1105  ***  USER  FATAL  MESSAGE  1105,  CANN0T  FIND  DATA  BL0CK  NAMED  ********  HEADER  REC0RD  = ********* 

Data  block  name  or  equivalenced  data  block  name  must  match  header  record. 

1106  ***  USER  FATAL  MESSAGE  1106,  CHECKP0INT  DICTI0NARY  0VERFL0WED  THERE  IS  N0  M0RE  C0RE  AVAILABLE 

Restart  problem  from  this  point  with  dictionary  available. 

1107  ***  SYSTEM  FATAL  MESSAGE  1107,  CANN0T  FIT  DATA  BL0CK  NAMED  ********  0N  TW0  PR0BLEM  TAPE  REELS 

Use  full  tape  reels  for  Problem  Tape. 

1108  ***  SYSTEM  FATAL  MESSAGE  1108,  PURGE  TABLE  0VERFL0WED. 

Reduce  the  number  of  data  blocks  being  checkpointed  at  one  time  by  replacing  a single 

CHKPNT  instruction  with  two  CHKPNT  instructions  . 

1109  ***  SYSTEM  FATAL  MESSAGE  1109,  CANN0T  FIND  DATA  BL0CK  NAMED  NXPTDC  HEADER  REC0RD  = ********. 

Problem  Tape  is  not  positioned  correctly  for  reading  NXPTDC.  Problem  is  in  subroutine 
which  previously  wrote  NXPTDC  onto  Problem  Tape.  Suspect  modules  are  XGPI,  XCEI  or  XCHK. 
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1201  ***  SYSTEM  FATAL  MESSAGE  1201,  FIAT  0VERFL0W. 

FIAT  / X F I AT / overflowed  - reduce  number  of  logical  files.  See  Section  2.4  of  the 
Programmer's  Manual. 


1202  ***  SYSTEM  FATAL  MESSAGE  1202,  DPL  0VERFL0W. 

Data  Pool  Dictionary  /XDPL/  overflowed  - increase  compiled  size.  See  Section  2.4  of  the 
Programmer 's  Manual. 


1701  ***  SYSTEM  WARNING  MESSAGE  1701,  AVAILABLE  C0RE  EXCEEDED  BY  *********  LINE  IMAGE  BL0CKS. 


1702  ***  SYSTEM  INF0RMATI0N  MESSAGE  1702,  UTILITY  M0DULE  SEEMAT  WILL  ABAND0N  PR0CESSING  DATA 
BL0CK  ********. 


1703  ***  USER  WARNING  MESSAGE  1703,  PRECEDING  BULK  DATA  DECK  HAS  BEEN  CANCELED  AND  WILL  N0T 
APPEAR  0N  USER  MASTER  FILE. 

The  preceding  Bulk  Data  Deck  contains  errors  which  preclude  its  inclusion  on  the  User 
Master  File.  Appropriate  error  messages  should  appear  in  the  echo  of  the  Bulk  Data  Deck. 
Any  subsequent  Bulk  Data  Decks  will  be  placed  on  the  User  Master  File  if  error-free. 


1704***  USER  FATAL  MESSAGE  1704,  ILLEGAL  TID  VALUE  0N  UMF  CARD. 

The  TID  value  used  on  all  UMF  cards  must  be  the  same  for  any  run  and  must  match  the  TID 
value  on  the  UMF  tape  being  input.  See  Section  2.5  of  the  User's  Manual  for  details. 


1705  ***  Reserved  for  future  implementation  in  the  User  Master  File  Editor. 

1706  ***  Reserved  for  future  implementation  in  the  User  Master  File  Editor. 

1707  ***  SYSTEM  FATAL  MESSAGE  1707,  UMFEDT  - UNEXPECTED  E0F  FROM  READ. 

The  occurence  of  this  message  indicates  a program  failure  in  the  User  Master  File  Editor 
subroutine  UMFEDT. 

1708  ***  SYSTEM  FATAL  MESSAGE  1708,  UMFEDT  - UNEXPECTED  E0R  FROM  READ. 

The  occurence  of  this  message  indicates  a program  failure  in  the  User  Master  File  Editor 
subroutine  UMFEDT. 

1709  ***  SYSTEM  FATAL  MESSAGE  1709,  UMFEDT  UNABLE  T0  0PEN  0NE  0F  THE  PERMANENT  NASTRAN  FILES  UMF, 

NUMF,  OR  NPTP . 

1710  ***  Reserved  for  future  implementation  in  the  User  Master  File  Editor. 

1711  ***  USER  FATAL  MESSAGE  1711,  N0  TAPE  SETUP  F0R  EITHER  UMF  0R  NUMF.  THE  USER  MASTER  FILE 

EDIT0R  REQUIRES  AT  LEAST  0NE  0F  THESE  TAPES  T0  BE  SET  UP. 

The  tape(s)  required  must  be  appropriate  to  the  requested  action.  See  Section  2.5  of  the 
User's  Manual  for  details. 
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1712  ***  Reserved  for 

1713  ***  Reserved  for 

1714  ***  Reserved  for 

1715  ***  Reserved  for 

1716  ***  Reserved  for 


future  implementation 
future  implementation 
future  implementation 
future  implementation 
future  implementation 


in 

in 

in 

in 

in 


the  User  Master  File 
the  User  Master  File 
the  User  Master  File 
the  User  Master  File 
the  User  Master  File 


Editor. 
Editor. 
Editor. 
Edi tor. 
Editor. 


1717  ***  USER  WARNING  MESSAGE  1717,  REQUEST  T0  ADD  DECK  WITH  PR0BLEM  I DENT I F I CAT  1 0N  N0.  = **** 

(1)  C0NFLICTS  WITH  IMPLIED  REQUEST  T0  C0PY  THE  SAME  PR0BLEM  FR0M  THE  UMF.  THE  NEW  DECK  WILL 
BE  USED. 


This  message  will  occur  whenever  a deck  is  added  whose  PID  value  is  the  same  as  that  of 
a problem  already  existing  on  the  old  User  Master  File. 

1717  ***  USER  WARNING  MESSAGE  1717,  ILLEGAL  PL0TTER  SPECIFIED  F0R  SEEMAT  (********). 

(2) 


1718  ***  USER  WARNING  MESSAGE  1718,  REM0VE  REQUEST  F0R  PR0BLEM  ****  IS  0UT  0F  SEQUENCE  0R  N0T  0N 
UMF. 

User  Master  File  Editor  control  cards  must  form  an  increasing  sequence.  See  Section  2.5 
of  the  User's  Manual  for  details. 


1719  ***  USER  WARNING  MESSAGE  1719,  LIST  REQUEST  F0R  PR0BLEM  ****  IS  0UT  0F  SEQUENCE  0R  N0T  0N  UMF 

Use  Master  File  Editor  control  cards  must  form  an  increasing  sequence.  See  Section  2.5 
of  the  User’s  Manual  for  details. 


1720  ***  USER  WARNING  MESSAGE  1720,  PUNCH  REQUEST  F0R  PR0BLEM  ****  IS  0UT  0F  SEQUENCE  0R  N0T  0N 
(1)  UMF. 

User  Master  File  Editor  control  cards  must  form  an  increasing  sequence.  See  Section  2.5 
of  the  User's  Manual  for  details. 


1720  ***  USER  WARNING  MESSAGE  1720,  PL0T  FILE  - ****  N0T  SET  UP. 

(2) 

1721  ***  USER  FATAL  MESSAGE  1721,  PR0BLEM  WITH  PID  = ****  IS  NflJT  0N  UMF  0R  CARD  IS  0UT  0F  SEQUENCE 

User  Master  File  Editor  control  cards  must  form  an  increasing  sequence.  See  Section  2.5 
of  the  User's  Manual  for  details. 


1722  ***  USER  FATAL  MESSAGE  1722,  NUMF  TAPE  ID  HAS  ALREADY  BEEN  SPECIFIED. 

The  tape  id  value  for  the  New  User  Master  File  (NUMF)  may  only  be  specified  once.  See 
Section  2.5  of  the  User's  Manual  for  details. 

1723  ***  USER  FATAL  MESSAGE  1723,  NUMF  TAPE  ID  MAY  N0T  BE  RESPECIFIED. 

The  tape  id  value  for  the  New  User  Master  File  (NUMF)  may  only  be  specified  once.  See 
Section  2.5  of  the  User's  Manual  for  details. 
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1724  ***  USER  WARNING  MESSAGE  1724,  PUNPRT  REQUEST  F0R  PR0BLEM  ****  IS  0UT  0F  SEQUENCE  0R  N0T  0N 
(1)  UMF. 

User  Master  File  Editor  control  cards  must  form  an  increasing  sequence.  See  Section  2.5 
of  the  User's  Manual  for  details. 


1724  ***  USER  WARNING  MESSAGE  1724,  L0GIC  ERR0R  AT  STATEMENT  *****  IN  SUBR0UTINE  SEEMAT. 


1725 

Reserved 

for 

future 

implementation 

in 

the 

User 

Master 

File 

Editor. 

1726 

★★★ 

Reserved 

for 

future 

implementation 

in 

the 

User 

Master 

File 

Editor. 

1727 

★★★ 

Reserved 

for 

future 

implementation 

in 

the 

User 

Master 

Fi  le 

Edi tor. 

1728 

SYSTEM  FATAL 

ERR0R 

1728,  UMFEDT  UNABLE 

: T0  L0CATE  BULK  DATA  0N  NPTP 

1729 

Reserved 

for 

future 

implementation 

in 

the 

User  Master 

File 

Edi tor. 

1730 

*** 

Reserved 

for 

future 

implementation 

in 

the 

User 

Master 

File 

Editor. 

1731 

*** 

Reserved 

for 

future 

implementation 

in 

the 

User 

Master 

File 

Edi tor. 

1732 

★★★ 

Reserved 

for 

future 

implementation 

in 

the 

User 

Master 

File 

Edi tor. 

1733 

**★ 

Reserved 

for 

future 

implementation 

in 

the 

User 

Master 

File 

Editor. 

1734 

Reserved 

for 

future 

implementation 

in 

the 

User 

Master 

File 

Edi tor. 

1735 

*** 

Reserved 

for 

future 

implementation 

in 

the 

User  Master 

File 

Editor. 

1736  ***  USER  FATAL  ERR0R  1736,  BAD  USER  MASTER  FILE  EDIT0R  DATA  CARD. 

See  Section  2.5  of  the  User's  Manual  for  instructions  for  using  the  User  Master  File 
Editor. 


1737  ***  Reserved  for  future  implementation  in  the  User  Master  File  Editor. 


1738  ***  USER  FATAL  MESSAGE  1738,  UTILITY  M0DULE  INPUT  FIRST  PARAMETER  VALUE  ***  0UT  0F  RANGE. 

In  the  test  problem  generating  version  of  utility  module  INPUT,  the  first  parameter 
value  specifies  the  specific  problem  type  as  follows: 

1.  Laplace  circuit  (an  N x N array  of  scalar  points  connected  by  scalar  springs 
and  optionally  by  scalar  masses). 

2.  Rectangular  frame  made  from  BARs  or  R0Ds. 

3.  Rectangular  plate  made  from  QUAD1  elements. 
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4.  Rectangular  plate  made  from  TRIA1  elements. 

5.  N-segment  string  modeled  with  scalar  elements. 

6.  N-cell  beam  made  from  BAR  elements. 

7.  N-order  full  matrix  generator  wi th  optional  load. 

8.  N-spoke  bicycle  wheel. 

1739  ***  SYSTEM  FATAL  MESSAGE  1739,  UNABLE  T0  0PEN  FILE  ***. 

This  message  can  occur  if  a required  output  file  is  purged  in  utility  module  INPUT. 

1740  ***  SYSTEM  FATAL  MESSAGE  1740,  E0F  ENC0UNTERED. 

An  unexpected  End-Of-File  has  been  encountered  while  reading  an  input  data  block  in 
utility  module  INPUT. 

1741  ***  SYSTEM  FATAL  MESSAGE  1741,  E0R  ENC0UNTERED. 

An  unexpected  End-Of-Logical  Record  indicator  has  been  encountered  while  reading  an 
input  data  block  in  utility  module  INPUT. 

1742  ***  SYSTEM  FATAL  MESSAGE  1742,  N0  DATA  PRESENT. 

Utility  module  INPUT  - input  data  block  contains  no  data  records. 

1743  ***  SYSTEM  FATAL  MESSAGE  1743,  E0F  FR0M  FWDREC. 

Utility  module  INPUT  encountered  an  End-Of-File  on  an  input  data  block  while  attempting 
to  read  past  the  header  record. 
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1744  ***  USER  FATAL  ERR0R  1744,  DATA  CARD(S)  ********  GENERATED  BY  UTILITY  M0DULE  INPUT  N0T 

ALL0WED  IN  BULK  DATA. 

Module  is  not  capable  of  integrating  same  card  type  from  two  sources. 

1 745  *********************** 

Message  1745  is  reserved  for  utility  module  input. 

6.2.3  Functional  Module  Messages 

2001  ***  USER  FATAL  MESSAGE  2001,  SEQGP  CARD  REFERENCES  UNDEFINED  GRID  P0INT  ****. 

2002  ***  SYSTEM  FATAL  MESSAGE  2002,  GRID  P0INT  ****  N0T  IN  EQEXIN. 

This  message  indicates  a program  design  error  in  GP1. 

2003  ***  USER  FATAL  MESSAGE  2003,  C00RDINATE  SYSTEM  ****  REFERENCES  UNDEFINED  GRID  P0INT  ****. 

Applies  to  C0RD1  j definitions. 

2004  ***  USER  FATAL  MESSAGE  2004,  C00RDINATE  SYSTEM  ****  REFERENCES  UNDEFINED  C00RDINATE  SYSTEM 

**** 

Applies  to  C0RD2 j definitions. 

2005  ***  SYSTEM  FATAL  MESSAGE  2005,  INC0NSISTENT  C00RDINATE  SYSTEM  DEFINITI0N. 

At  least  one  coordinate  system  cannot  be  tied  to  the  basic  system.  See  Section  4.21.7 
of  the  Programmer's  Manual. 


2006  ***  USER  FATAL  MESSAGE  2006,  INTERNAL  GRID  P0INT  ****  REFERENCES  UNDEFINED  C00RDINATE  SYSTEM 
**** 

The  grid  point  whose  internal  sequence  number  is  printed  above  references  an  undefined 
coordinate  system  in  either  field  3 or  field  7 of  a GRID  card. 


2007 

USER 

FATAL 

MESSAGE 

2007, 

2008 

USER 

FATAL 

MESSAGE 

2008, 

2009 

USER 

FATAL 

MESSAGE 

2009, 

2010 

USER 

FATAL 

MESSAGE 

2010, 

2011 

★★★ 

USER 

FATAL 

MESSAGE 

2011, 

2012 

*** 

USER 

FATAL 

MESSAGE 

2012, 

ELEMENT  ****  REFERENCES  UNDEFINED  GRID  P0INT  ****. 
L0AD  SET  ****  REFERENCES  UNDEFINED  GRID  P0INT  ****. 
TEMP  SET  ****  REFERENCES  UNDEFINED  GRID  P0INT  ****. 
ELEMENT  ****  REFERENCES  UNDEFINED  PR0PERTY  ****. 

N0  PR0PERTY  CARD  F0R  ELEMENT  TYPE  ****. 

GRID  P0INT  ****  SAME  AS  SCALAR  P0INT. 


Identification  of  grid  and  scalar  points  must  be  unique. 
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2013  ***  USER  WARNING  MESSAGE  2013,  N0  STRUCTURAL  ELEMENTS  EXIST. 

Model  checked  for  structural  elements. 


2014  ***  SYSTEM  FATAL  MESSAGE  2014,  L0GIC  ERR0R  IN  ECPT  C0NSTRUCTI0N . 

The  spill  logic  in  the  construction  of  the  skeleton  (TA1B)  has  failed.  Problem  should 
be  referred  to  maintenance  programming  staff.  A temporary  fix  may  be  available  if 
additional  storage  can  be  provided  to  NASTRAN  e.g.,  by  increasing  the  region  size 
(IBM  360) . 


2015  ***  USER  WARNING  MESSAGE  2015,  N0  ELEMENTS  C0NNECT  INTERNAL  GRID  P0INT  ****. 

The  grid  point  whose  internal  identification  number  appears  above  has  no  elements 
connected  to  it.  The  message  is  a warning  only  since  the  degrees  of  freedom  associateo 
with  the  point  may  be  removed  by  multipoint  constraints  or  in  other  ways.  The  internal 
identification  number  is  formed  by  assigning  to  each  grid  point  and  scalar  point  one  of 
the  integers  1,  2,  — according  to  its  resequenced  position.  It  may  be  determined  from 
data  block  EQEXIN  via  a DMAP  TABPT  instruction. 


2016  ***  USER  INF0RMATI0N  MESSAGE  2016,  GIVENS  TIME  ESTIMATE  IS  ********  SEC0NDS. 

(1)  PR0BLEM  SIZE  IS  ********,  SPILL  WILL  0CCUR  F0R  THIS 

C0RE  AT  A PR0BLEM  SIZE  0F  ********  . 


2016  ***  USER  FATAL  MESSAGE  2016,  N0  MATERIAL  PR0PERTIES  EXIST. 

(2) 


2017  ***  USER  FATAL  MESSAGE  2017,  MATS1  CARD  REFERENCES  UNDEFINED  MAT1  ****  CARD. 


The  user  should  check  that  all  MATS1  cards  reference  MAT1  cards  that  exist  in  the  Bulk 
Data  Deck. 


2018  ***  USER  FATAL  MESSAGE  2018,  MATS 2 CARD  REFERENCES  UNDEFINED  MAT2  ****  CARD. 

The  user  should  check  that  all  MATS2  cards  reference  MAT2  cards  that  exist  in  the  Bulk 
Data  Deck. 

2019  ***  USER  FATAL  MESSAGE  2019,  MATT1  CARD  REFERENCES  UNDEFINED  MAT1  ****  CARD. 

The  user  should  check  that  all  MATT1  cards  reference  MAT1  cards  that  exist  in  the  Bulk 
Data  Deck. 


2020  ***  USER  FATAL  MESSAGE  2020,  MATT 2 CARD  REFERENCES  UNDEFINED  MAT2  ****  CARD. 


The  user  should  check  that  all  MATT2  cards  reference  MAT2  cards  that  exist  in  the  Bulk 
Data  Deck. 
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2021  ***  SYSTEM  FATAL  MESSAGE  2021,  BAD  GMMAT  CALLING  SEQUENCE. 

The  calling  sequence  of  the  subroutine  which  call  either  subroutine  GMMATD  or  GMMATS 
defined  a nonconformable  matrix  product.  The  subroutine  examines  the  transpose  flags  in 
combination  with  the  orders  of  the  matrices  to  make  sure  that  a conformable  matrix 
product  is  defined  by  this  input  data.  This  test  clearly  is  made  for  purposes  of  calling 
routine  checkout  only.  No  tests  are  made,  nor  can  they  be  made,  to  insure  that  the 
calling  routine  has  provided  sufficient  storage  for  arrays. 

% 

2022  ***  SYSTEM  FATAL  MESSAGE  2022,  SMA-B  SCALAR  P0INT  INSERTI0N  L0GIC  ERR0R. 


Problem  error  in  creating  the  ECPT  data  block  in  module  TA1 . Use  the  TABPT  module  to 
print  ECPT. 


2023  ***  SYSTEM  FATAL  MESSAGE  2023,  DETCK  UNABLE  TO  FIND  PIV0T  POINT  ****  IN  GPCT. 

Probable  error  in  creating  the  ECPT  data  block  in  module  TA1 . Use  the  TABPT  module  to 
print  ECPT. 


2024  ***  USER  FATAL  MESSAGE  2024,  0PERATI0N  C0DE  ********  N0T  DEFINED  F0R  M0DULE  PARAM. 


The  use  of  V,N,SUB  rather  than  C,N,SUB  can  cause  this. 
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2025  ***  USER  FATAL  MESSAGE  2025,  UNDEFINED  COORDINATE  SYSTEM  ****. 

The  coordinate  system  identification  number  transmitted  via  ECPT(l)  could  not  be  found 
in  the  CSTM  array.  The  user  should  check  coordinate  system  numbers  used  on  bulk  data 
cards  against  those  defined  on  C0RD1C,  C0RD1R,  etc.,  bulk  data  cards  to  insure  that 
there  are  no  undefined  coordinate  systems. 


2026  ***  USER  FATAL  MESSAGE  2026,  ELEMENT  ****  GEOMETRY  YIELDS  UNREASONABLE  MATRIX. 

Referenced  element  geometry  and/or  properties  yields  a numerical  result  which  causes  an 
element  stiffness  or  mass  matrix  to  be  undefined.  Possible  causes  include,  but  are  not 
limited  to,  (1)  the  length  of  a rod  or  bar  is  zero  because  the  end  points  have  the  same 
coordinates,  (2)  the  sides  of  a triangle  or  quadri lateral  are  collinear  which  leads  to  a 
zero  cross  product  in  defining  an  element  coordinate  system,  or  (3)  the  bar  orientation 
vector  is  parallel  to  the  bar  axis.  Check  GRID  bulk  data  cards  defining  element  end 
points  for  bad  data. 


2027  ***  USER  FATAL  MESSAGE  2027,  ELEMENT  ****  HAS  INTERIOR  ANGLE  GREATER  THAN  180  DEG.  AT  GRID 
POINT  ****. 

SHEAR  or  TWIST  panel  element  with  the  referenced  element  number  has  been  defined  with 
the  four  grid  points  out  of  the  proper  cyclical  order.  See  bulk  data  card  definitions 
for  CSHEAR  and  CTWIST  cards. 


2028  ***  SYSTEM  FATAL  MESSAGE  2028,  SMA3A  ERROR  N0.  ****. 

Internal  logic  error  in  subroutine  SMA3A  of  module  SMA3.  Possible  error  in  generation 
of  the  GEI  data  block.  Use  the  TABPT  module  to  print  GEI. 

2029  ***  USER  FATAL  MESSAGE  2029,  UNDEFINED  TEMPERATURE  SET  ****. 

The  referenced  temperature  set  had  no  default  temperature  defined.  Define  a temoerature 
or  default  temperature  for  each  grid  point  in  the  model. 

2030  ***  SYSTEM  FATAL  MESSAGE  2030,  BAD  GPTT . 

The  format  of  the  GPTT  data  block  is  incorrect.  Use  the  TABPT  module  to  print  the  GPTT 
data  block. 

2031  ***  USER  FATAL  MESSAGE  2031,  ELEMENT  ****  UNACCEPTABLE  GEOMETRY. 

2032  ***  USER  FATAL  MESSAGE  2032,  ELEMENT  ****  UNACCEPTABLE  GEOMETRY. 

2033  ***  USER  FATAL  MESSAGE  2033,  SINGULAR  H-MATRIX  F0R  ELEMENT  ****. 

2034  ***  SYSTEM  FATAL  MESSAGE  2034,  ELEMENT  ****  SIL'S  D0  N0T  MATCH  PIV0T. 

Possible  error  in  generation  of  the  ECPT  data  block.  Use  the  TABPT  module  to  print  ECPT. 

2035  ***  USER  FATAL  MESSAGE  2035,  QUADRILATERAL  ****  INTERIOR  ANGLE  GREATER  THAN  180  DEG. 

2036  ***  USER  FATAL  MESSAGE  2036,  SINGULAR  MATRIX  F0R  ELEMENT  ****. 

2037  ***  USER  FATAL  MESSAGE  2037,  BAD  ELEMENT  ****  GEOMETRY. 
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2038  ***  SYSTEM  FATAL  MESSAGE  2038,  SINGULAR  MATRIX  F0R  ELEMENT  ****. 

2039  ***  USER  FATAL  MESSAGE  2039,  ZER0  SLANT  LENGTH  F0R  HARM0NIC  ****  0F  CC0NEAX  ****. 

2040  ***  USER  FATAL  MESSAGE  2040,  SINGULAR  MATRIX  F0R  ELEMENT  ****. 

2041  ***  USER  FATAL  MESSAGE  2041  , A MATT 1 , MATT 2 , MATT 3 OR  MATS1  CARD  REFERENCES  TABLE  NUMBER  **** 

WHICH  IS  N0T  DEFINED  0N  A TABLEM1 , TABLEM2 , TABLEM3 , TABLEM4  0K  IABLES1  CARD. 

The  user  must  insure  that  all  table  identification  numbers  on  MATT1 , MATT2,  MATT3,  or 
MAT SI  cards  reference  tables  which  exist  in  the  Bulk  Data  Deck. 


2042  ***  USER  FATAL  MESSAGE  2042,  MISSING  MATERIAL  TABLE  ****  F0R  ELEMENT  ****. 

The  referenced  material  table  identification  number  is  missing.  The  user  should  check 
to  see  that  all  element  property  bulk  data  cards  (e.g.,  PBAR,  PR0D)  reference  material 
card  identification  numbers  for  material  property  cards  that  exist  in  the  Bulk  Data  Deck. 


2043  ***  USER  WARNING  MESSAGE  2043,  0FP  HAS  INSUFFICIENT  C0RE  F0R  0NE  GIN0  BUFFER  **** 
(1)  0FP  N0T  EXECUTED. 


2043  ***  USER  FATAL  MESSAGE  2043,  MISSING  MATERIAL  TABLE  ********. 

(2) 


2044  ***  USER  FATAL  MESSAGE  2044,  UNDEFINED  TEMPERATURE  SET  ****. 

The  referenced  temperature  set  was  selected  in  the  Case  Control  Deck  but  not  defined  in 
the  Bulk  Data  Deck. 


2045  ***  USER  FATAL  MESSAGE  2045,  TEMPERATURE  UNDEFINED  AT  GRID  P0INT  WITH  INTERNAL  INDEX  ****. 

Temperatures  must  be  defined  at  all  grid  points. in  a selected  temperature  set.  The  grid 
point  whose  internal  index  was  printed  had  no  temperature  defined  and  a default  tempera- 
ture was  not  supplied  for  the  selected  temperature  set. 


2046  ***  USER  FATAL  MESSAGE  2046,  UNDEFINED  ELEMENT  DEF0RMATI0N  SET  ****. 

2047  ***  USER  FATAL  MESSAGE  2047,  UNDEFINED  MULTI P0INT  C0NSTRAINT  SET  ****. 

A multipoint  constraint  set  selected  in  the  Case  Control  Deck  could  not  be  found  in  either 
an  MPC  or  MPCADD  card  or  a set  referenced  on  a MPCADD  card  could  not  be  found  on  an  MPC 
card. 

2048  ***  USER  FATAL  MESSAGE  2048,  UNDEFINED  GRID  P0INT  ****  IN  MULTI - P0 1 NT  C0NSTRAINT  SET  ****. 

2049  ***  USER  FATAL  MESSAGE  2049,  UNDEFINED  GRID  P0INT  ****  HAS  AN  0MITTED  C00RDINATE. 

An  0MIT  or  0MIT1  card  references  a grid  point  which  has  not  been  defined. 
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2050  ***  USER  FATAL  MESSAGE  2050,  UNDEFINED  GRID  P0INT  ****  HAS  A SUPP0RT  C00RDINATE. 

A SUP0RT  card  references  a grid  point  which  has  not  been  defined. 

2051  ***  USER  FATAL  MESSAGE  2051,  UNDEFINED  GRID  P0INT  ****  IN  SINGLE  P0INT  C0NSTRAINT  SET  ****. 

An  SPC1  card  in  the  selected  SPC  set  references  a grid  point  which  has  not  been  defined. 

2052  ***  USER  FATAL  MESSAGE  2052,  UNDEFINED  GRID  P0INT  ***  IN  SINGLE-P0INT  C0NSTRAINT  SET  ****. 

An  SPC  card  in  the  selected  SPC  set  references  a grid  point  which  has  not  been  defined. 

2053  ***  USER  FATAL  MESSAGE  2053,  UNDEFINED  SINGLE-P0INT  C0NSTRAINT  SET  ****. 

A single  point  constraint  set  selected  in  the  Case  Control  Deck  could  not  be  found  on 
either  an  SPCADD,  SPC  or  SPC1  card,  or  a set  referenced  on  an  SPCADD  card  could  not  be 
found  on  either  an  SPC  or  SPC1  card. 

2054  ***  USER  FATAL  MESSAGE  2054,  SUPER  ELEMENT  ****  REFERENCES  UNDEFINED  SIMPLE  ELEMENT  ****. 

2055  ***  SYSTEM  WARNING  MESSAGE  2055,  N0G0  FLAG  IS  0N  AT  ENTRY  T0  SMA1A  AND  IS  BEING  TURNED  0FF. 

2056  ***  USER  FATAL  MESSAGE  2056,  UNDEFINED  SUPER  ELEMENT  ****  PR0PERTIES. 

2057  ***  USER  FATAL  MESSAGE  2057,  IRRATI0NAL  SUPER  ELEMENT  ****  T0P0L0GY. 

2058  ***  USER  WARNING  MESSAGE  2058,  ELEMENT  **********  CONTRIBUTES  TO  THE  DAMPING  MATRIX  WHICH  IS 

PURGED.  IT  WILL  BE  IGNORED. 

2059  ***  USER  FATAL  MESSAGE  2059,  UNDEFINED  GRID  P0INT  ****  0N  SE— BFE  F0R  SUPER  ELEMENT  ****. 

2060  ***  USER  FATAL  MESSAGE  2060,  UNDEFINED  GRID  P0INT  ****  0N  QDSEP  CARD  F0R  SUPER  ELEMENT  ****. 

2061  ***  USER  FATAL  MESSAGE  2061,  UNDEFINED  GRID  P0INT  ****  0N  GENERAL  ELEMENT  ****. 

2062  ***  USER  FATAL  MESSAGE  6062,  UNDEFINED  SUPER  ELEMENT  PR0PERTY  ****  F0R  SUPER  ELEMENT  ****. 

2063  ***  SYSTEM  FATAL  MESSAGE  2063,  TA1C  L0GIC  ERR0R.  GENERAL  ELEMENT  DATA  C0ULD  N0T  BE  F0UND  IN 

THE  ECT  DATA  BL0CK  WHEN  TRAILER  LIST  INDICATED  IT  WAS  PRESENT.  REFER  PR0BLEM  TO 
MAINTENANCE  PR0GRAMMING  STAFF. 

2064  ***  USER  FATAL  MESSAGE  2064,  UNDEFINED  EXTRA  P0INT  ****  REFERENCED  0N  SEQEP  CARD. 

2065  ***  USER  FATAL  MESSAGE  2065,  UNDEFINED  GRID  P0INT  ****  0N  DMIG  CARD. 

2066  ***  USER  FATAL  MESSAGE  2066,  UNDEFINED  GRID  P0INT  ****  0N  RL0AD-  0R  TL0AD-  CARD. 

2067  ***  USER  FATAL  MESSAGE  2067,  UNDEFINED  GRID  P0INT  ****  0N  N0LIN-  CARD. 
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2068  ***  USER  FATAL  MESSAGE 

2069  ***  USER  FATAL  MESSAGE 

★★★★ 


2068,  UNDEFINED  GRID  P0INT  ****  IN  TRANSFER  FUNCTI0N  SET  ****. 

2069,  UNDEFINED  GRID  P0INT  ****  IN  TRANSIENT  INITIAL  C0NDITION  SET 


2070  ***  USER  FATAL  MESSAGE  2070,  REQUESTED  DMIG  MATRIX  ****  IS  UNDEFINED. 

2071  ***  USER  FATAL  MESSAGE  2071,  DYNAMIC  L0AD  SET  ****  REFERENCES  UNDEFINED  TABLE  ****. 

2072  ***  SYSTEM  WARNING  MESSAGE  2072,  CARD  TYPE  ***  N0T  F0UND  0N  DATA  BL0CK. 

This  warning  message  is  issued  when  the  trailer  bit  for  the  card  type  = 1 but  the 
corresponding  record  is  not  on  the  data  block. 
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2073  ***  USER  INF0RMATI0N  MESSAGE  2073,  MPYAD  METH0D  = ****,  N0.  0F  PASSES  = ****. 
This  message  gives  the  method  selected  and  number  of  passes  required. 


2074  ***  USER  FATAL  MESSAGE  2074,  UNDEFINED  TRANSFER  FUNCTI0N  SET  ****. 


2075  ***  SYSTEM  0R  USER  DMAP  FATAL  MESSAGE  2075,  IMPROPER  VALUE  ****  F0R  FIRST  PARAMETER  IN  DMAP 
INSTRUCTI0N  SDR2. 


2076  ***  USER  WARNING  MESSAGE  2076,  SDR2  0UTPUT  DATA  BL0CK  N0.  1 IS  PURGED. 


2077  ***  USER  WARNING  MESSAGE  2077,  SDR2  0UTPUT  DATA  BL0CK  N0.  2 IS  PURGED. 


2078  ***  USER  WARNING  MESSAGE  2078,  SDR2  0UTPUT  DATA  BL0CK  N0.  3 IS  PURGED. 


2079  ***  USER  WARNING  MESSAGE  2079,  SDR2  FINDS  THE  -EDT-,  -EST-,  0R  -GPTT-  PURGED  0R  INADEQUATE 
AND  IS  THUS  N0T  PR0CESSING  ANY  REQUESTS  F0R  STRESSES  0R  F0RCES. 


2080  ***  USER  WARNING  MESSAGE  2080,  SDR2  0UTPUT  DATA  BL0CK  N0.  6 IS  PURGED. 


2081  ***  USER  FATAL  MESSAGE  2081,  NULL  DIFFERENTIAL  STIFFNESS  MATRIX. 

Differential  stiffness  is  not  defined  for  all  structural  elements.  Only  the  following 
elements  are  defined  for  differential  stiffness  calculations:  R0D,  TUBE,  SHEAR  (but  not 
TWIST)  panels,  triangular  and  quadrilateral  membranes  (TRMEM,  TRIA2,  QDMEM,  QUAD2),  and 
BAR.  The  combination  two  dimensional  elements  TRIA1  and  QUAD1 , are  defined  only  if  their 
membrane  thickness  is  nonzero.  The  user  has  not  included  any  of  these  elements  in  his 
model  and  therefore  a null  differential  stiffness  matrix  was  generated. 


2083  ***  USER  FATAL  MESSAGE  2083,  NULL  DISPLACEMENT  VECT0R. 

The  displacement  vector  for  the  linear  solution  part  of  a static  analysis  with  differen- 
tial stiffness  problem,  or  the  incremental  displacement  vector  in  a piecewise  linear 
analysis  rigid  format  problem  is  the  zero  vector.  Check  loading  conditions. 

2084  ***  SYSTEM  FATAL  MESSAGE  2084,  DSMG2  L0GIC  ERR0R  ****. 

Incompatible  input  and  output  pairs  in  the  DMAP  calling  sequence  to  module  DSMG2.  See 
the  module  description  for  DSMG2  in  the  Programmer's  Manual. 

2085  ***  USER  INF0RMATI0N  MESSAGE  2085,  ****  SPILL,  NPVT  ****. 

During  processing  of  the  ECPT  data  block  in  module  ****,  so  many  elements  were  attached 
to  the  referenced  pivot  point  (NPVT)  that  module  spill  logic  was  initiated. 

2086  ***  USER  INF0RMATI0N  MESSAGE  2086,  SMA2  SPILL,  NPVT  ****. 

See  explanation  for  Message  2085. 


2087  ***  SYSTEM  FATAL  MESSAGE  2087,  ECPT  C0NTAINS  BAD  DATA. 

Use  the  TABPT  module  to  print  the  ECPT  data  block. 
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2088  ***  USER  FATAL  MESSAGE  2088,  DUPLICATE  TABLE  ID  ****. 

All  tables  must  have  unique  numbers.  Check  for  uniqueness. 

2089  ***  USER  FATAL  MESSAGE  2089,  TABLE  ****  UNDEFINED. 

The  table  number  in  the  list  of  table  numbers  input  to  subroutine  PRETAB  via  argument  7 
was  not  found  after  reading  the  DIT  data  block.  Check  list  of  tables  in  the  Bulk  Data 
Deck. 

2090  ***  SYSTEM  FATAL  MESSAGE  2090,  TABLE  DICTI0NARY  ENTRY  ****  MISSING. 

Logic  error  in  subroutine  PRETAB,  or  open  core  used  by  PRETAB  has  been  destroyed. 

2091  ***  SYSTEM  FATAL  MESSAGE  2091,  PLA3 , BAD  ESTNL  EL  ID  ****. 

ESTNL  data  block  is  not  in  expected  format.  Use  TABPT  module  to  print  the  ESTNL  data 
block. 

2092  ***  SYSTEM  WARNING  MESSAGE  2092,  SDR2  FINDS  A SYMMETRY  SEQUENCE  LENGTH  = ****  AND  AN 

INSUFFICIENT  NUMBER  0F  VECT0RS  AVAILABLE  = ****  WHILE  ATTEMPTING  T0  C0MPUTE  STRESSES  AND 
FORCES.  ALL  FURTHER  STRESS  AND  F0RCES  C0MPUTATI0N  TERMINATED. 

2093  ***  USER  FATAL  MESSAGE  2093,  N0LIN  CARD  FR0M  N0LIN  SET  ****  REFERENCES  GRID  P0INT  ****  UD  SET. 

2094  ***  USER  WARNING  MESSAGE  2094,  SUBR0UTINE  TABFMT,  KEYNAME  ********  N0T  IN  REC0GNIZED  LIST 

A PRINT0UT  0F  THE  REC0GNIZED  LIST  0F  KEYNAMES  F0LL0WS. 

2095  ***  USER  WARNING  MESSAGE  2095,  SUBR0UTINE  TABFMT,  PURGED  INPUT. 

2096  ***  USER  WARNING  MESSAGE  2096,  SUBR0UTINE  TABFMT,  E0F  ENC0UNTERED. 

2097  ***  USER  WARNING  MESSAGE  2097,  SUBR0UTINE  TABFMT,  E0R  ENC0UNTERED. 

2098  ***  USER  WARNING  MESSAGE  2098,  SUBR0UTINE  TABFMT,  INSUFFICIENT  C0RE. 

2099  ***  USER  WARNING  MESSAGE  2099,  SUBR0UTINE  TABFMT,  KF  **********. 

2101 A ***  USER  FATAL  MESSAGE  2101  A,  GRID  P0INT  ****  C0MP0NENT  ***  ILLEGALLY  DEFINED  IN  SETS  ****. 

The  above  grid  point  and  component  has  been  defined  in  each  of  the  above  dependent 
subsets.  A point  may  belong  to  at  most  one  dependent  subset. 

21 01 B ***  USER  FATAL  MESSAGE  2101B,  SCALAR  P0INT  ****  ILLEGALLY  DEFINED  IN  SETS  ****. 

2102  ***  USER  WARNING  MESSAGE  2102,  LEFT-HAND  MATRIX  R0W  P0SITI0N  ****  0UT  0F  RANGE  - IGN0RED. 

A term  in  the  A matrix  whose  row  position  is  larger  than  the  stated  dimension  was 
detected  and  ignored. 
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2103  ***  SYSTEM  FATAL  MESSAGE  2103,  SUBROUTINE  MAT  WAS  CALLED  WITH  INFLAG=2 , THE  SINE  0F  ANGLE  X, 
MATERIAL  ORIENTATION  ANGLE,  N0NZER0,  BUT  SIN (X )**2+C0S(X)**2  DIFFERED  FR0M  1 IN  ABSOLUTE 
VALUE  BY  M0RE  THAN  .0001. 

A check  is  made  in  MAT  to  insure  that  ABS(SIN(THETA)**2+C0S(THETA)**2-1 .00)  .LE.  .0001 
when  INFLAG  = 2.  The  calling  routine  did  not  set  SINTH  and  C0STH  cells  in  /MATIN/ 
properly. 


2104  ***  USER  FATAL  MESSAGE  2104,  UNDEFINED  COORDINATE  SYSTEM  ****. 
See  the  explanation  for  Message  2025. 


2105  ***  USER  FATAL  MESSAGE  2105,  PL0AD2  CARD  FR0M  L0AD  SET  ****  REFERENCES  MISSING  0R  N0N-2-D 
ELEMENT  ****. 

PL0AD2  cards  must  reference  two-dimensional  elements. 


2106  ***  USER  FATAL  MESSAGE  2106,  L0AD  CARD  DEFINES  N0NUNIQUE  L0AD  SET  ****. 


2107  ***  USER  FATAL  MESSAGE  2107,  EIG-CARD  FR0M  SET  ****  REFERENCES  DEPENDENT  COORDINATE  0R  GRID 
POINT  ****. 

When  the  point  option  is  used  on  an  EIGB,  EIGC  or  EIGR  card,  the  referenced  point  and 
component  must  be  in  the  analysis  set  for  use  in  normalization. 


2108  ***  USER  FATAL  MESSAGE  2108,  N0  XY-PL0TTER  HAS  BEEN  SPECIFIED  T0  THIS  POINT. 


2109  ***  USER  FATAL  MESSAGE  2109,  N0  GRID,  SCALAR  0R  EXTRA  POINTS  DEFINED. 


2110  ***  USER  WARNING  MESSAGE  2110,  INSUFFICIENT  CORE 
PR0CESSING  0F  THIS  DATA  BL0CK  IS  ABAND0NED. 


T0  H0LD  C0NTENTS  0F  GIN0 


FILE  ***  FURTHER 
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2111  ***  USER  WARNING  MESSAGE  2111,  BAR  ****  C0UPLED  BENDING  INERTIA  SET  T0  0.0  IN  DIFFERENTIAL 
STIFFNESS. 

The  coupled  bending  inertia  term  on  a PBAR  card,  if  nonzero,  is  set  to  zero  in  the 
differential  stiffness  routine  for  the  BAR. 


2112  ***  SYSTEM  FATAL  MESSAGE  2112,  UNDEFINED  TABLE  ****. 

The  referenced  table  number  could  not  be  found  in  core. 


2113  ***  USER  FATAL  MESSAGE  2113,  MATERIAL  ****,  A N0N-MAT1  TYPE,  IS  N0T  ALL0WED  T0  BE  STRESS 
DEPENDENT. 

Only  MAT1  material  cards  may  be  present  in  a piecewise  linear  analysis  problem. 


2114  ***  USER  FATAL  MESSAGE  2114,  MATT 3 CARD  REFERENCES  UNDEFINED  MAT3  ****  CARD. 

The  user  should  check  that  all  MATT3  cards  reference  MAT3  cards  that  exist  in  the  Bulk 
Data  Deck.  This  can  also  happen  if  ID  noted  by  ****  could  not  te  found  on  MAT1  card 
(see  Message  2042). 

2115  ***  USER  FATAL  MESSAGE  2115,  TABLE  ****  (TYPE  ****)  ILLEGAL  WITH  STRESS-DEPENDENT  MATERIAL. 

Only  TABLES1  cards  may  be  used  to  define  stress-strain  curves  for  use  in  piecewise 
linear  analysis. 


2116  ***  SYSTEM  FATAL  MESSAGE  2116,  MATID  ****  TABLEID  ****. 

The  referenced  material  table  identification  number  could  not  be  found  among  the  set  of 
all  MAT1  cards  in  core. 


2117  ***  USER  FATAL  MESSAGE  2117,  TEMPERATURE  DEPENDENT  MATERIAL  PR0PERTIES  ARE  N0T  PERMISSIBLE 
IN  A PIECEWISE  LINEAR  ANALYSIS  PR0BLEM.  TEMPERATURE  SET  = ****. 

User  should  redefine  his  problem  without  temperature  dependent  material  properties. 


2118  ***  USER  INF0RMATI0N  MESSAGE  2118,  SUBR0UTINE  GP4PRT , - DIAG  21  SET-D0F  VS.  DISP  SETS 
F0LL0WS . 


2119  ***  USER  INF0RMATI0N  MESSAGE  2119,  SUBR0UTINE  GP4PRT,  - DIAG  22  SET-DISP  SETS  VS.  D0F 
F0LL0WS. 


2120  ***  USER  FATAL  MESSAGE  2120,  M0DULE  VEC  - B0TH  SUBSET  BITS  ARE  N0N-ZER0.  I **********. 


2121  ***  USER  FATAL  MESSAGE  2121,  M0DULE  VEC  - B0TH  SUBSET  BITS  ARE  ZER0.  I **********. 


2122  ***  USER  FATAL  MESSAGE  2122,  M0DULE  VEC  - SET  X BIT  IS  ZER0  BUT  SUBSET  XO  BIT  IS  N0T. 

I ★*★****★**. 


2123  ***  USER  FATAL  MESSAGE  2123,  M0DULE  VEC  - SET  X BIT  IS  ZER0  BUT  SUBSET  XI  BIT  IS  N0T. 

J ★★★★★★★★★★ 
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2124  ***  USER  WARNING  MESSAGE  2124,  M0DULE  VEC  - NR=0,  0UTPUT  WILL  BE  PURGED. 

2125  ***  USER  WARNING  MESSAGE  2125,  M0DULE  VEC  - NZ=0,  0UTPUT  WILL  BE  PURGED. 

2126  ***  USER  FATAL  MESSAGE  2126,  M0DULE  VEC  UNABLE  T0  0PEN  GIN0  FILE  ****  DATA  BL0CK  ********. 

(1) 

2126  ***  USER  FATAL  MESSAGE  2126,  UNDEFINED  MATERIAL  F0R  ELEMENT  ********. 

(2) 

2127  ***  SYSTEM  FATAL  MESSAGE  2127,  PLA2  INPUT  DATA  BL0CK  N0.  ****  IS  PURGED. 

Data  blocks  DELTAUGV  and  DELTAPG  cannot  be  purged.  See  module  description  for  PLA2  in 
Section  4 of  the  Programmer's  Manual. 

2128  ***  SYSTEM  FATAL  MESSAGE  2128,  PLA2  0UTPUT  DATA  BL0CK  N0.  ****  IS  PURGED. 

Data  blocks  UGV1 , PGV1  cannot  be  purged.  See  module  description  for  PLA2  in  Section  4 
of  the  Programmer's  Manual. 

2129  ***  SYSTEM  FATAL  MESSAGE  2129,  PLA2 , ZER0  VECT0R  0N  APPENDED  DATA  BL0CK  N0.  ****. 

Zero  displacement  vector  found  on  UGV1  data  block  output  from  PLA2.  Possible  system 
failure. 
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2130  ***  USER  FATAL  MESSAGE  2130,  ZER0  INCREMENTAL  DISPLACEMENT  VECT0R  N0T  ADMISSIBLE  AS  INPUT  T0 
M0DULE  PLA2. 

See  discussion  of  the  Piecewise  Linear  Analysis  rigid  format. 


2131  ***  USER  FATAL  MESSAGE  2131,  N0N-SCALAR  ELEMENT  ***  REFERENCES  A SCALAR  P0INT. 

An  element  which  must  he  attached  to  a geometric  grid  point  has  been  attached  to  a scalar 
point.  No  geometry  data  can  be  inferred. 


2132  ***  USER  FATAL  MESSAGE  2132,  N0N-ZER0  SINGLE  P0INT  CONSTRAINT  VALUE  SPECIFIED  BUT  DATA  BL0CK 
YS  IS  PURGED. 

Many  rigid  formats  do  not  support  constrained  displacements  (especially  dynamic  solutions). 
An  attempt  to  specify  a constrained  displacement  in  these  cases  results  in  this  message. 


2133  ***  USER  FATAL  MESSAGE  2133,  INITIAL  C0NDITI0N  IN  SET  ****  SPECIFIED  F0R  P0INT  N0T  IN  ANALYSIS 
SET. 

Initial  conditions  can  only  be  specified  for  analysis  set  points.  Therefore  the  point/ 
component  mentioned  on  TIC  cards  must  belong  to  the  D or  H sets. 


2134  ***  USER  FATAL  MESSAGE  2134,  L0AD  SET  ***  DEFINED  F0R  B0TH  GRAVITY  AND  N0N-GRAVITY  L0ADS. 

The  same  load  set  identification  number  cannot  appear  on  both  a GRAV  card  and  another 
loading  card  such  as  F0RCE  or  M0MENT.  To  apply  both  a gravity  load  and  a concentrated 
load  simultaneously  the  L0AD  card  must  be  used. 


2135  ***  USER  FATAL  MESSAGE  2135,  DL0AD  CARD  ***  HAS  A DUPLICATE  SET  ID  FOR  SET  ID  ***. 

The  Li  set  ID's  on  a DL0AD  card  are  not  unique.  See  DL0AD  card  description  in  the  User's 
Manual . 

2136  ***  USER  FATAL  MESSAGE  2136,  SET  ID  ***  HAS  BEEN  DUPLICATED  0N  A DL0AD,  RL0AD1,2  or  TL0AD1,2 

CARD. 

All  dynamic  load  setID'smust  be  unique. 

2137  ***  USER  FATAL  MESSAGE  2137,  PR0GRAM  RESTRICTI0N  F0R  M0DULE  SSG1  - 0NLY  100  L0AD  SET  ID'S 

ALL0WED.  DATA  C0NTAINS  ****  L0AD  SET  ID'S. 

Reduce  the  number  of  Load  Set  ID's. 

2138  ***  USER  FATAL  MESSAGE  2138,  ELEMENT  IDENTIFICATION  NUMBER  ****  IS  T00  LARGE. 

Element  identification  numbers  (on  connection  cards)  must  be  less  than  16,777,215. 

2139  ***  USER  FATAL  MESSAGE  2139,  ELEMENT  ****  IN  DEF0RM  SET  ****  IS  UNDEFINED. 

A selected  element  deformation  set  includes  an  element  twice,  includes  a non-existent 
element,  or  includes  a non-one-dimensional  element. 


6.2-27  (3/1/71) 


DIAGNOSTIC  MESSAGES 


2140  ***  USER  FATAL  MESSAGE  2140,  GRID  P0INT  0R  SCALAR  P0INT  ID  ***  IS  T00  LARGE. 

Program  restriction  on  the  size  of  integer  numbers.  A card  defining  a grid  point  or 
scalar  point  has  a number  larger  than  2,000,000. 


2141  ***  USER  FATAL  MESSAGE  2141,  M0DULE  VEC  - E0F  ENC0UNTERED  WHILE  READING  GIN0  FILE  ****  DATA 
BL0CK  ********. 


2142  ***  USER  FATAL  MESSAGE  2142,  INSUFFICIENT  C0RE  F0R  M0DULE  VEC.  AVAILABLE  C0RE  = ********** 
W0RDS.  ADDITIONAL  C0RE  NEEDED  = **********  W0RDS. 


2143  ***  USER  FATAL  MESSAGE  2143,  M0DULE  VEC  UNABLE  T0  IDENTIFY  SET  0R  SUBSET  DESCRIPT0R  ********. 


2144  ***  USER  FATAL  MESSAGE  2144,  M0DULE  VEC  - E0F  ENC0UNTERED  DURING  FWDREC  0F  GIN0  FILE  **** 
DATA  BL0CK  ********. 


2145  ***  USER  FATAL  MESSAGE  2145,  ********  FATAL  MESSAGES  HAVE  BEEN  GENERATED  IN  SUBR0UTINE 
VEC.  0NLY  THE  FIRST  ****  HAVE  BEEN  PRINTED. 


2146  ***  USER  FATAL  MESSAGE  2146,  B0TH  0F  THE  SEC0ND  AND  THIRD  VEC  PARAMETERS  REQUEST  C0MPLEMENT. 


2147  ***  SYSTEM  FATAL  MESSAGE  2147,  ILLEGAL  ELEMENT  TYPE  = **********  ENC0UNTERED  BY  OSMG  M0DULE. 


2150  ***  USER  FATAL  MESSAGE  2150,  ILLEGAL  VALUE  F0R  F0URTH  PARAMETER  = **********. 


2151  ***  USER  WARNING  MESSAGE  2151,  -PLAARY-  ARRAY  IS  SMALLER  THAN  MAXIMUM  NUMBER  0F  ELEMENT  TYPES. 


2152  ***  USER  FATAL  MESSAGE  2152,  GRID  P0INT  ********  C0MP0NENT  **  DUPLICATELY  DEFINED  IN  THE 
****  SET. 


2153  ***  USER  FATAL  MESSAGE  2153,  SCALAR  P0INT  ********  DUPLICATELY  DEFINED  IN  THE  ****  SET. 


2154  ***  USER  WARNING  MESSAGE  2154,  ZER0  AREA  0R  ILLEGAL  C0NNECTI0N  F0R  HBDY  ELEMENT  NUMBER  ********. 


2155  ***  USER  WARNING  MESSAGE  2155,  MAT4  AND  MAT5  MATERIAL  DATA  CARDS  HAVE  SAME  ID  = ************** 
MAT4  DATA  WILL  BE  SUPPLIED  WHEN  CALLED  F0R  THIS  ID. 


2156  ***  SYSTEM  FATAL  MESSAGE  2156,  ILLEGAL  INFLAG  = **************  RECEIVED  BY  HMAT. 


2157  ***  USER  FATAL  MESSAGE  2157,  MATERIAL  ID  = **************  D0ES  N0T  APPEAR  0N  ANY  MAT4  0R 
MAT 5 MATERIAL  DATA  CARD. 


2158  ***  SYSTEM  WARNING  MESSAGE  2158,  A TRAPRG  ELEMENT  = **************  D0ES  N0T  HAVE  SIDE  1-2 
PARALLEL  T0  SIDE  3-4. 


2159  ***  USER  FATAL  MESSAGE  2159,  TRIRG  0R  TRAPRG  ELEMENT  = **************  P0SSESSES  ILLEGAL 
GE0METRY . 


6.2-28  (4/1/73) 


NASTRAN  SYSTEM  AND  USER  MESSAGES 


2160  ***  USER  FATAL  MESSAGE  2160,  BAD  GEOMETRY  0R  ZER0  COEFFICIENT  F0R  SL0T  ELEMENT  NUMBER 


2161  ***  SYSTEM  WARNING  MESSAGE  2161,  PARTITION  FILE,  ****  IS  0F  SIZE  **********  R0WS  BY  ********** 
C0LS.  PARTITIONING  VECTORS  INDICATE  THAT  THIS  PARTITION  SH0ULD  BE  0F  SIZE  ********** 

ROWS  BY  **********  COLUMNS  F0R  A SUCCESSFUL  MERGE. 


2162  ***  SYSTEM  WARNING  MESSAGE  2162,  THE  F0RM  PARAMETER  AS  GIVEN  T0  THE  MERGE  MODULE  IS 

INCONSISTENT  WITH  THE  SIZE  0F  THE  MERGED  MATRIX,  HOWEVER  IT  HAS  BEEN  USED.  FORM  = 
********** ^ SIZE  = **********  R0ws  BY  **********  C0LUMNS 


2163  ***  SYSTEM  WARNING  MESSAGE  2163,  THE  F0RM  PARAMETER  AS  GIVEN  T0  THE  MERGE  MODULE  HAS  NOT  BEEN 
SET,  0R  IS  0F  ILLEGAL  VALUE.  THE  F0RM  0F  THE  MERGED  MATRIX  HAS  BEEN  SET  = **********. 


2164  ***  SYSTEM  WARNING  MESSAGE  2164,  THE  TYPE  PARAMETER  AS  GIVEN  T0  THE  MERGE  MODULE  HAS  N0T  BEEN 
SET  0R  IS  OF  ILLEGAL  VALUE.  THE  TYPE  OF  THE  MERGED  MATRIX  HAS  BEEN  SET  TO  REAL-SINGLE- 
PRECISION. 


2165  ***  USER  FATAL  MESSAGE  2165,  ILLEGAL  GEOMETRY  0R  ZERO  COEFFICIENT  F0R  SLOT  ELEMENT  NUMBER 


★★★★*★★*★★★★****★★ 


2166  ***  SYSTEM  WARNING  MESSAGE  2166,  MATRIX  T0  BE  PARTITIONED  IS  OF  SIZE  **********  R0WS  BY 

**********  COLUMNS.  R0W  PARTITION  SIZE  IS  **********  COLUMN  PARTITION  SIZE  IS  ********** 
(INCOMPATIBLE). 


2167  ***  SYSTEM  WARNING  MESSAGE  2167,  THE  TYPE  PARAMETER  AS  GIVEN  T0  THE  PARTITIONING  MODULE  HAS 
NOT  BEEN  SET  0R  IS  0F  ILLEGAL  VALUE.  THE  TYPE  0F  THE  PARTITIONS  HAS  BEEN  SET  T0  REAL- 
SINGLE-PRECISION. 


2168  ***  SYSTEM  WARNING  MESSAGE  2168,  THE  F0RM  PARAMETER  AS  GIVEN  T0  THE  PARTITIONING  MODULE  F0R 
SUB-PARTITION  ********  IS  INCONSISTENT  WITH  ITS  SIZE.  F0RM  = **********,  SIZE  = 
**********  ROWS  BY  **********  COLUMNS. 


2169  ***  SYSTEM  WARNING  MESSAGE  2169,  THE  F0RM  PARAMETERS  AS  GIVEN  T0  THE  PARTITIONING  MODULE  F0R 

SUB-PARTITION  ********  HAS  N0T  BEEN  SET  0R  IS  OF  ILLEGAL  VALUE.  IT  HAS  BEEN  RESET  = 
********** 


2170  ***  SYSTEM  FATAL  MESSAGE  2170,  BOTH  THE  R0W  AND  COLUMN  PARTITIONING  VECTORS  ARE  PURGED  AND 
ONLY  ONE  MAY  BE. 


2171  ***  SYSTEM  WARNING  MESSAGE  2171,  SYM  FLAG  INDICATES  T0  THE  PARTITION  0R  MERGE  MODULE  THAT  A 
SYMMETRIC  MATRIX  IS  TO  BE  OUTPUT.  THE  PARTITIONING  VECTORS  ********  HOWEVER  DO  N0T 
CONTAIN  AN  IDENTICAL  NUMBER  0F  ZER0S  AND  N0N-ZER0S. 


2172  ***  SYSTEM  WARNING  MESSAGE  2172,  R0W  AND  COLUMN  PARTITIONING  VECTORS  D0  N0T  HAVE  IDENTICAL 
ORDERING  OF  ZERO  AND  N0N-ZER0  ELEMENTS,  AND  SYM  FLAG  INDICATES  THAT  A SYMMETRIC 
PARTITION  0R  MERGE  IS  T0  BE  PERFORMED. 


2173  ***  SYSTEM  WARNING  MESSAGE  2173,  PARTITIONING  VECTOR  FILE  ****  CONTAINS  **********  COLUMNS. 
ONLY  THE  FIRST  COLUMN  IS  BEING  USED. 


6.2-28a  (6/1/72) 


DIAGNOSTIC  MESSAGES 


2174  ***  SYSTEM  WARNING  MESSAGE  2174,  PARTITIONING  VECTOR  0N  FILE  ****  IS  N0T  REAL-SINGLE  0R  REAL- 
DOUBLE  PRECISION. 


2175  ***  SYSTEM  FATAL  MESSAGE  2175,  THE  ROW  POSITION  OF  AN  ELEMENT  0F  A COLUMN  0N  FILE  ****  IS 
GREATER  THAN  NUMBER  0F  ROWS  SPECIFIED  BY  TRAILER. 


2176  ***  SYSTEM  FATAL  MESSAGE  2176,  FILE  ****  EXISTS  BUT  IS  EMPTY. 


2177  ***  USER  INFORMATION  MESSAGE  2177,  SPILL  WILL  OCCUR  IN  SYMMETRIC  COMPLEX  DECOMPOSITION. 


2178  ***  SYSTEM  FATAL  MESSAGE  2178,  G1N0  REFERENCE  NAMES,  IMPROPER  F0R  SUBROUTINE  FILSWI. 


2179  ***  SYSTEM  FATAL  MESSAGE  2179,  ERROR  DETECTED  IN  FUNCTION  F0RFIL  ****,  ****  N0T  IN  FIST. 


2180  ***  USER  WARNING  MESSAGE  2180,  SYMMETRIC  DECOMPOSITION  0F  A MATRIX  WH0SE  F0RM  IS  SQUARE 
(BUT  N0T  SYMMETRIC)  WILL  BE  ATTEMPTED. 


2181  ***  SYSTEM  FATAL  MESSAGE  2181,  SCDCMP  CALLED  T0  SOLVE  A 1X1  0R  2X2  MATRIX. 


2182  ***  USER  WARNING  MESSAGE  2182,  SUBROUTINE  ********  IS  DUMMY.  ONLY  0NE  0F  THESE  MESSAGES 
WILL  APPEAR  PER  OVERLAY  0F  THIS  DECK. 


2183  ***  USER  WARNING  MESSAGE  2183,  SYMMETRIC  DECOMPOSITION  0F  A MATRIX  WH0SE  F0RM  IS  SQUARE 
(BUT  NOT  SYMMETRIC)  WILL  BE  ATTEMPTED. 


2184  ***  SYSTEM  WARNING  MESSAGE  2184,  STRESS  0R  F0RCE  REQUESTS  F0R  ELEMENT  TYPE  = **************** 
WILL  N0T  BE  HONORED  AS  THIS  ELEMENT  IS  UNDEFINED  T0  SDR2. 


2187  ***  USER  FATAL  MESSAGE  2187,  INSUFFICIENT  WORKING  CORE  T0  HOLD  FORTRAN  LOGICAL  RECORD. 
LENGTH  0F  WORKING  CORE  = **********. 

LENGTH  0F  FORTRAN  LOGICAL  RECORD  = ********** . 


2188  ***  USER  INFORMATION  MESSAGE  2188,  UNUSED  C0RE  = **********  W0RDS. 


2189  ***  USER  INFORMATION  MESSAGE  2189,  ADDITIONAL  CORE  REQUIRED  T0  AV0ID  SPILL  = ********** 
(DECIMAL)  WORDS. 


2190  ***  SYSTEM  FATAL  MESSAGE  2190,  ILLEGAL  VALUE  F0R  KEY  = **********.  EXPECTED  VALUE  = 


2191  ***  USER  WARNING  MESSAGE  2191,  ELEMENT  TYPE  **********  is  PRESENT  AND  IS  BEING  IGN0RED  BY 
SMA1  SINCE  0PTI0N  PARAM  = ********. 


2193  ***  USER  FATAL  MESSAGE  2193,  A REDUNDANT  SET  0F  RIGID  B0DY  M0DES  WAS  SPECIFIED  F0R  THE 
GENERAL  ELEMENT. 

Only  a non-redundant  list  of  rigid  body  modes  is  allowed  to  appear  in  the  set  when 
the  S matrix  is  to  be  internally  calculated  in  subroutine  TA1CA. 


6.2-28b  (4/1/73) 


DIAGNOSTIC  MESSAGES 


2194  ***  USER  FATAL  MESSAGE  2194,  A MATRIX  D IS  SINGULAR  IN  SUBR0UTINE  TAICA. 

While  attempting  to  calculate  the  [S]  matrix  for  a general  element  in  TAICA,  it  was 
discovered  that  the  matrix  D.  which  relates  {u.  } to  {u,}  was  singular  and  could  not 
be  inverted.  b d 


2195  ***  USER  WARNING  MESSAGE  2195,  ILLEGAL  VALUE  F0R  P4  = ******. 


2196  ***  USER  WARNING  MESSAGE  2196,  DUMMY  SUBR0UTINE  TIMTS3. 

DUMMY  SUB R0UTINE  TIMTS4. 
DUMMY  SUBR0UTINE  TIMTS5. 


2197  ***  SYSTEM  FATAL  MESSAGE  2197,  AB0RT  CALLED  DURING  TIME  TEST  0F  *********. 


2198  ***  SYSTEM  FATAL  MESSAGE  2198,  INPUT  DATA  BL0CK,  ********  HAS  BEEN  PURGED. 


2199  ***  SYSTEM  FATAL  MESSAGE  2199,  SUMMARY/  0NE  0R  M0RE  0F  THE  AB0VE  FATAL  ERR0RS  WAS 
ENC0UNTERED  IN  SUBR0UTINE  ********. 


2251  ***  USER  WARNING  MESSAGE  2251,  PHYSICALLY  UNREALISTIC  VALUE  F0R  NU  0N  MAT1  CARD  ********. 
VALUE  = ****************. 


6.2-28C  (4/1/73) 


NASTRAN  SYSTEM  AND  USER  MESSAGES 


3001  ***  SYSTEM  FATAL  MESSAGE  3001,  ATTEMPT  T0  0PEN  DATA  SET  ***  IN  SUBR0UTINE  ******  WHICH  WAS 
N0T  DEFINED  IN  FIST. 

Subroutine  did  not  expect  data  block  to  be  purged.  Check  data  block  requirements  for 
module. 


3002  ***  SYSTEM  FATAL  MESSAGE  3002,  E0F  ENC0UNTERED  WHILE  READING  DATA  SET  ********(FILE  ***)  IN 
SUBR0UTINE  ******. 

This  message  is  issued  when  an  End-Of-File  occurs  while  trying  to  skip  the  header  record. 
The  data  block  is  not  in  the  proper  format. 


3003  ***  SYSTEM  FATAL  MESSAGE  3003,  ATTEMPT  T0  READ  PAST  THE  END  0F  A L0GICAL  REC0RD  IN  DATA  SET 
**★***★*( FILE  ***)  IN  SUBR0UTINE  ********. 

This  message  is  issued  when  the  file  is  positioned  at  the  beginning  of  a logical  record 
and  the  record  does  not  contain  at  least  three  words.  Data  block  is  not  in  proper  format. 


3004  ***  SYSTEM  FATAL  MESSAGE  3004,  INC0NSISTANT  TYPE  FLAGS  ENC0UNTERED  WHILE  PACKING  DATA  SET 
*★**. 


3005  ***  USER  FATAL  MESSAGE  3005,  ATTEMPT  T0  0PERATE  0N  SINGULAR  MATRIX  ****  IN  SUBR0UTINE  ****. 

A diagonal  term  does  not  exist  for  a column  of  (U).  This  is  normally  detected  in  DEC0MP 
implying  care  was  not  taken  in  processing  singular  matrices  in  the  calling  routine. 

3006  ***  SYSTEM  FATAL  MESSAGE  3006,  BUFFER  ASSIGNED  WHEN  0PENING  DATA  BL0CK  ****  FILE  (****) 

C0NFLICTS  WITH  BUFFERS  CURRENTLY  0PEN . 

Computation  of  buffer  pointers  or  allocation  of  open  core  is  in  error. 

3007  ***  SYSTEM  FATAL  MESSAGE  3007,  ILLEGAL  INPUT  T0  SUBR0UTINE  ****. 

Subroutine  ****  has  encountered  data  which  it  cannot  process.  This  error  should  not  be 
caused  by  user  input  data.  A system  or  programming  error  is  indicated.  Go  directly  to 
the  subroutine  listing  or  description  to  determine  the  exact  cause  of  the  problem. 


3008  ***  SYSTEM  FATAL  MESSAGE  3008,  INSUFFICIENT  C0RE  AVAILABLE  F0R  SUBR0UTINE  ********. 

This  message  implies  that  the  particular  subroutine  does  not  have  sufficient  core  to 
meet  its  demands.  The  subroutine  or  module  description  should  be  consulted  to  determine 
the  core  requi  rements . 

3009  ***  SYSTEM  FATAL  MESSAGE  3009,  DATA  TRANSMISSI0N  ERR0R  0N  DATA  SET  *******(FILE  ***). 

IBM  7094,  I0EX  detected  a data  transmission  error  during  GIN0  READ. 

3010  ***  SYSTEM  FATAL  MESSAGE  3010,  ATTEMPT  T0  MANIPULATE  DATA  SET  ********( FILE  ***)  BEF0RE 

0PENING  FILE. 

An  operation  other  than  0PEN  or  CL0SE  is  requested  on  a file  which  is  not  defined  in  the 
FIST. 


6.2-28d  (4/1/73) 


NASTRAN  SYSTEM  AND  USER  MESSAGES 


30H  ***  SYSTEM  FATAL  MESSAGE  3011,  ATTEMPT  T0  WRITE  A TRAILER  0N  FILE  ***  WHEN  IT  HAS  BEEN 
PURGED. 

The  file  did  not  exist  in  the  FIST  when  WRTTRL  was  called. 


3012  ***  SYSTEM  FATAL  MESSAGE  3012,  ATTEMPT  T0  0PEN  DATA  SET  ********(FILE  ***)  WHICH  HAS  ALREADY 
BEEN  0PENED. 

IBM  7094  GIN0  0PEN  was  called  while  the  file  was  already  open. 


3013  ***  SYSTEM  FATAL  MESSAGE  3013,  ATTEMPT  T0  READ  DATA  SET  ********( FILE  ***)  WHEN  IT  WAS  0PENED 

F0R  0UTPUT. 

IBM  7094  GIN0  was  called  to  READ  a data  block  opened  for  output. 

3014  ***  SYSTEM  FATAL  MESSAGE  3014,  ATTEMPT  T0  WRITE  DATA  SET  ********( FILE  ***)  WHEN  IT  WAS 

0PENED  F0R  INPUT. 

IBM  7094  GIN0  was  called  to  WRITE  a data  block  opened  for  input. 

3015  ***  SYSTEM  FATAL  MESSAGE  3015,  ATTEMPT  T0  FWDREC  0N  DATA  SET  ********( FILE  ***)  WHEN  IT  WAS 

0PENED  F0R  0UTPUT. 

IBM  7094  GIN0  was  called  to  FWDREC  a file  opened  for  output. 


3016  ***  SYSTEM  FATAL  MESSAGE  3016,  ****  MATRIX  IS  N0T  IN  PR0PER  F0RM  IN  SUBR0UTINE  ****. 

This  implies  that  the  input  matrix  is  not  in  the  proper  form  or  type  acceptable  to  the 
subroutine.  Check  the  trailer  information  on  the  matrix  and  the  subroutine  description 
for  the  discrepancy. 


3017  ***  USER  WARNING  MESSAGE  3017,  0NE  0R  M0RE  GRID  P0INT  SINGULARITIES  HAVE  N0T  BEEN  REM0VED 
BY  SINGLE  0R  MULTI-P0INT  C0NSTRAINTS. 

Singularities  or  near  singularities  may  exist  at  the  grid  point  level . The  listed 
singularities  should  be  examined  for  data  errors.  The  check  performed  here  is  neither 
necessary  nor  sufficient  for  a singular  matrix. 


3018  ***  SYSTEM  FATAL  MESSAGE  3018,  M0DULE  ********,  SEQUENCE  N0.  ***,  REQUIREMENTS  EXCEED 
AVAILABLE  FILES. 

Segment  File  Alloctor  (SFA)  did  not  have  sufficient  logical  files  available  to  fill  the 
request  of  the  module.  Cut  module  requirements  or  increase  the  logical  files  within  the 
computer  system.  See  Section  5 of  the  Programmer's  Manual. 


3019  ***  USER  FATAL  MESSAGE  3019,  MAXIMUM  LINE  C0UNT  EXCEEDED  IN  SUBR0UTINE  ****  LINE  C0UNT 
EQUALS  ****. 

The  total  number  of  lines  written  on  the  system  output  file  has  exceeded  the  set  limit 
(default  value  is  20,000).  If  you  wish  to  increase  this  value,  include  a ‘card  of  the 
form  "MAXLINES=n"  in  your  Case  Control  Deck. 


3020  ***  SYSTEM  FATAL  MESSAGE  3020,  GNFIST  0VERFL0WED  FIST  TABLE  AT  SEQUENCE  N0.  ***  DATA  SET 
******** ' 

Generate  FIST  (GNFIST)  routine  overflowed  FIST  /XFIST/.  Increase  complied  size.  See 
Section  2 of  the  Programmer's  Manual. 


6.2-29  (3/1/71) 


DIAGNOSTIC  MESSAGES 


3021  ***  SYSTEM  FATAL  MESSAGE  3021,  FILE  ***  N0T  DEFINED  IN  FIST. 

An  operation  other  than  0PEN  or  CL0SE  is  requested  on  a file  which  is  not  defined  in  the 
FIST. 


3022  ***  SYSTEM  WARNING  MESSAGE  3022,  DATA  SET  ********  IS  REQUIRED  AS  INPUT  AND  IS  N0T  0UTPUT  BY 
A PREVI0US  M0DULE  IN  THE  CURRENT  DMAP  R0UTE . 

Segment  File  Allocator  (SFA)  detected  that  an  input  data  block  to  a future  module  has 
not  been  generated.  If  the  future  module  requires  that  this  data  block  exist,  the 
module  may  terminate  with  a fatal  error. 

This  message  may  occur  (and  most  often  does)  when  the  Segment  File  Allocator  has 
removed  from  its  tables  (due  to  a need  for  more  room)  previously  purged  data  blocks. 

In  this  case  no  error  or  even  a warning  is  implied. 


3023  ***  USER  INF0RMATI0N  MESSAGE  3023,  B = ****,  C = ****,  R = ****. 

Gives  the  upper  bandwidth  (B)  and  number  of  active  columns  (C)  used  in  the  symmetric 
decomposition. 

3024  ***  USER  INF0RMATI0N  MESSAGE  3024,  THE  BANDWIDTH  0F  MATRIX  ****  EXCEEDS  THE  MAXIMUM  BANDWIDTH. 

A MAXIMUM  BANDWIDTH  0F  ****  WILL  BE  USED. 

This  message  indicates  that  a matrix  has  scattered  terms  way  off  the  diagonal  (i.e.,  a 
large  bandwidth).  Instead  of  searching  all  combinations  of  B and  C,  the  search  is 
started  at  the  maximum  bandwidth. 


3025  ***  SYSTEM  FATAL  MESSAGE  3025,  ILLEGAL  INDEX  IN  ACTIVE  R0W  0R  C0LUMN  CALCULATI0N  IN  ****. 

Possible  machine  error.  Rerun  problem.  If  error  persists,  a code  error  exists  in  the 
decomposition  routine. 


3026  ***  SYSTEM  FATAL  MESSAGE  3026,  MATRIX  ****  EXCEEDS  MAXIMUM  ALL0WABLE  SIZE  F0R  BANDWIDTH  PLUS 
ACTIVE  C0LUMNS . BMAX  = ****,  CMAX  = ****. 

Sufficient  space  was  not  reserved  for  the  generation  of  the  B vs.  C vector.  SDC0MP 
should  be  recompiled  to  increase  BMAX  and  CMAX. 


3027  ***  USER  INF0RMATI0N  MESSAGE  3027,  ****  DEC0MP0SITI0N  TIME  ESTIMATE  IS  ********  SEC0NDS. 

Gives  the  estimated  time  required  for  a decomposition  in  seconds  and  the  type  of 
matrix,  i.e.,  complex,  real  (double  or  single  precision),  symmetric  or  unsymmetric. 


3028  ***  USER  INF0RMATI0N  MESSAGE  3028,  B = ****,  BBAR  = ****,  C = ****,  CBAR  = ****,  R = ****. 

Gives  the  upper  bandwidth  (B) , lower  bandwidth  (BBAR),  number  of  active  columns  (C), 
and  active  rows  (CBAR)  used  in  the  unsymmetric  decomposition. 


3029  ***  SYSTEM  FATAL  MESSAGE  3029,  PHYSICAL  END-0F-FILE  ENC0UNTERED  0N  DATA  SET  ****  (FILE  ****). 

Since  logical  End-Of-Files  are  used  by  GIN0,  a physical  End-Of-File  indicates  an  attempt 
to  read  beyond  valid  data. 

3030  ***  USER  WARNING  MESSAGE  3030,  0FP  UNABLE  T0  PR0CESS  DATA  BL0CK.  A TABLE  PRINT  0F  THE  DATA 

BL0CK  F0LL0WS . 


6.2-30  (4/1/73) 


NASTRAN  SYSTEM  AND  USER  MESSAGES 


3031  Same  as  message  3032. 

3032  ***  USER  FATAL  MESSAGE  3032,  UNABLE  T0  FIND  SELECTED  SET  (****)  IN  TABLE  (****)  IN  SUBR0UTINE 

(★***) 

A particular  set  used  in  the  problem  was  not  included  in  the  data.  Good  examples  are 
loads,  initial  conditions,  or  frequency  sets.  Include  the  required  data  or  change  the 
Case  Control  Deck  to  select  data  already  in  problem.  Set  zero  (0)  has  a special  meaning. 
A set  selection  was  required,  but  none  was  made.  For  example,  no  METH0D  was  selected  for 
an  eigenvalue  extraction  problem. 

This  message  can  also  indicate  that  a L0AD  card  has  referenced  another  L0AD  card,  which 
is  not  permitted. 


3033  ***  USER  FATAL  MESSAGE  3033,  SUBCASE  ID  ****  IS  REFERENCED  0N  0NE  0R  M0RE  RANDPS  CARDS  BUT 
IS  N0T  A CURRENT  SUBCASE  ID. 

The  RANDPS  set  selected  can  only  reference  subcase  identi fication  numbers  included  in  the 
current  loop.  All  subcases  in  which  the  direct  input  matrices  or  transfer  functions  do 
not  change  are  run  together.  Either  add  a subcase  with  referenced  identification  number, 
change  your  RANDPS  cards  or  change  the  identification  numbers  on  your  current  subcases. 


3034  ***  USER  WARNING  MESSAGE  3034,  0RTH0G0NALITY  CHECK  FAILED,  LARGEST  TERM  = ****  EPSI  = ****. 

The  off-diagonal  terms  of  the  modal  mass  matrix  are  larger  than  the  user  input  criteria 
on  the  EIGB  or  EIGR  bulk  data  card.  The  eigenvectors  are  not  orthogonal  to  this  extent. 
This  nonorthogonality  is  especially  important  if  a modal  formulation  is  contemplated. 


3035  ***  USER  INF0RMATI0N  MESSAGE  3035,  F0R  L0AD  **  EPSIL0N  SUB  E=*****. 

This  is  an  informative  message  reflecting  the  accumulated  round-off  error  of  the  static 
solution. 


3036  ***  SYSTEM  FATAL  MESSAGE  3036,  DATA  SET  ********  IS  REQUIRED  AS  INPUT  BUT  HAS  N0T  BEEN 
GENERATED  0R  PURGED. 

The  above  mentioned  data  set  is  not  accounted  for  on  the  0PTP  checkpoint  dictionary. 
The  message  indicates  a failure  of  the  File  Name  Table.  As  an  interim  measure  the 
user  can  use  the  ALTER  feature  to  execute  the  proper  module  to  create  the  needed  data 
set. 


3037  ***  SYSTEM  FATAL  MESSAGE  3037,  J0B  TERMINATED  IN  SUBR0UTINE  ****. 

This  message  designates  the  subroutine  in  which  the  program  terminated.  It  should  be 
oreceeded  by  a user  message  which  explains  the  cause  of  the  termination.  The  module 
in  which  the  program  terminated  can  be  found  by  examining  the  online  time  messages. 


3038  ***  SYSTEM  FATAL  MESSAGE  3038,  DATA  SET  ***  D0ES  N0T  HAVE  MULTIREEL  CAPABILITY. 
Computer  hardware/software  does  not  support  multireel  files. 


3039  ***  SYSTEM  FATAL  MESSAGE  3039,  ENDSYS  CANN0T  FIND  SAVE  FILE. 

File  cannot  be  found  to  save  and  restore  executive  tables  during  link  switching. 


3040  ***  SYSTEM  FATAL  MESSAGE  3040,  ATTEMPT  T0  WRITE  DATA  SET  ********( FILE  ***)  WHEN  IT  IS  AN 
INPUT  FILE. 

Input  data  blocks  for  a module  (100  .LT.  NAME  .LT.  200)  may  be  read  only. 


6.2-31  (6/1/72) 


DIAGNOSTIC  MESSAGES 


3041  ***  USER  WARNING  MESSAGE  3041  , EXTERNAL  GRID  P0INT  ***  D0ES  N0T  EXIST  0R  IS  N0T  A GE0METRIC 
GRID  P0INT.  THE  BASIC  0RIGIN  WILL  BE  USED. 

The  reference  grid  point  specified  on  the  PARAM  GRDPNT  card  for  weight  and  balance 
calculations  in  GPWG  cannot  be  used. 


3042  ***  USER  WARNING  MESSAGE  3042,  I NC0NS I STENT  SCALAR  MASSES  HAVE  BEEN  USED. 

EPS I L0N/ DELTA  = *****. 

The  GPWG  has  detected  inconsistant  scalar  masses.  Direct  masses  have  been  used.  Skew 
inertia's  will  result.  Examine  your  scalar  masses  and  C0NM1  cards. 


3043  ***  USER  FATAL  MESSAGE  3043,  UNC0NNECTED  EXTRA  P0INT  (M0DAL  C00RDINATE=***)  HAS  BEEN 
DETECTED  BY  SUBR0UTINE  ****. 

Extra  points  must  be  connected  via  Direct  Matrix  Input  (or  Transfer  Functions)  in  modal 
transient  or  frequency  response. 


3044  ***  USER  FATAL  MESSAGE  3044,  A P0INT  0N  N0NLINEAR  L0AD  SET  ****  N0LIN  ****  IS  N0T  AN  EXTRA 

P0INT.  0NLY  EXTRA  P0INTS  MAY  HAVE  N0NLINEAR  L0ADS  IN  A M0DAL  F0RMULATI0N. 

Modal  transient  analysis  (Rigid  Format  D-12)  will  support  nonlinear  loads  only  on  extra 
points.  Pick  another  nonlinear  load  set. 

3045  ***  USER  WARNING  MESSAGE  3045,  INSUFFICIENT  TIME  T0  C0MPLETE  THE  REMAINING  **  S0LUTI0N(S)  IN 

M0DULE  ***. 

The  time  specified  on  the  NASTRAN  TIME  card  has  expired  in  the  named  module.  The 
module  will  be  terminated.  NASTRAN  will  continue  running  until  the  time  on  the  job  card 
expires.  Restart  to  obtain  print-out,  complete  solutions  or  rerun  problem. 

3046  ***  USER  FATAL  MESSAGE  3046,  Y0UR  SELECTED  L0ADING  C0NDITI0N,  INITIAL  C0NDITI0N,  AND 

N0NLINEAR  F0RCES  ARE  NULL.  A ZER0  S0LUTI0N  WILL  RESULT. 

Transient  solution  must  have  one  of  the  above  nonzero. 


3047  ***  USER  FATAL  MESSAGE  3047,  N0  M0DES  WITHIN  RANGE  AND  LM0DE$=O.  A M0DAL  F0RMULATI0N  CANN0T 
BE  MADE. 

The  modes  used  for  a modal  formulation  must  be  selected  by  a PARAM  card.  Set  LFREQ, 
HFREQ  or  LM0DES  to  request  modes. 


3048  ***  SYSTEM  FATAL  MESSAGE  3048,  BUFFER  C0NTR0L  W0RD  INC0RRECT  F0R  GIN0  ****  0PERATI0N  .0N 
DATA  BL0CK  ****. 

The  buffer  control  word  has  been  destroyed  outside  of  GIN0  or  an  attempt  to  READ  a file 
opened  to  WRITE  or  similar  error  has  occurred. 


3049  ***  SYSTEM  FATAL  MESSAGE  3049,  GIN0  UNABLE  T0  P0SITI0N  DATA  BL0CK  ****  C0RRECTLY  DURING  **** 
0PERATI0N. 

A block  number  read  does  not  match  the  expected  block  number.  The  file  has  been 
repositioned  outside  the  GIN0  environment  or  a machine  or  operating  system  error  has 
occurred. 


3050  ***  USER  FATAL  MESSAGE  3050,  INSUFFICIENT  TIME  REMAINING  F0R  DEC0MP0SITI0N , ****.  TIME 
ESTIMATE  IS  ****  SECONDS. 

The  time  estimated  for  a decomposition  exceeds  the  remaining  time.  Increase  the  time 
estimate  for  the  run. 


6.2-32  (3/1/71) 


NASTRAN  SYSTEM  AND  USER  MESSAGES 

3051  ***  USER  FATAL  MESSAGE  3051,  INITIAL  C0NDITI0N  SET  ****  WAS  SELECTED  F0R  A M0DAL  TRANSIENT 
PR0BLEM.  INITIAL  C0NDITI0NS  ARE  N0T  ALL0WED  IN  SUCH  A PR0BLEM . 


3052  ***  USER  WARNING  MESSAGE  3052,  A RAND0M  REQUEST  F0R  CURVE  TYPE  - ****  P0INT  - **** 

C0MP0NENT  - ****  SPECIFIES  T00  LARGE  A C0MP0NENT  ID.  THE  LAST  C0MP0NENT  WILL  BE  USED. 


3053  ***  USER  WARNING  MESSAGE  3053,  THE  ACCURACY  0F  EIGENVALUE  ****  IS  IN  D0UBT.  GIVENS-QR  FAILED 
T0  C0NVERGE  IN  ****  ITERATI0NS . 

Each  eigenvalue  is  computed  to  the  precision  limits  of  each  machine  consistent  with  the 
maximum  number  of  iterations  allowed.  A programming  change  would  be  required  to  increase 
the  maximum  iteration  parameter. 


3054  ***  USER  WARNING  MESSAGE  3054,  THE  ACCURACY  0F  EIGENVECTOR  ****  C0RRESP0NDING  T0  THE 
EIGENVALUE  ****  IS  IN  D0UBT. 

The  eigenvector  failed  to  converge  in  the  allowable  number  of  iterations.  Particular 
attention  should  be  given  to  the  off-diagonal  terms  of  the  modal  mass  matrix  (MI)  to 
determine  if  this  vector  is  orthogonal  to  the  remaining  vectors.  These  terms  will  be 
computed  and  checked  if  field  9 on  the  EIGR  card  contains  a nonzero  value.  The 
message  is  expected  in  the  case  of  close  or  multiple  eigenvalues,  even  though  the 
vectors  are  properly  computed. 


3055  ***  USER  FATAL  MESSAGE  3055,  AN  ATTEMPT  T0  MULTIPLY  0R  MULTIPLY  AND  ADD  N0N-C0NF0RMABLE 
MATRICES  T0GETHER  WAS  MADE  IN  M0DULE  ******. 

The  multiply/add  subroutine  requires  conformable  matrices.  There  are  two  possible 
equations 

1.  [X]  = [A][B]  + [C] 

The  number  of  columns  of  [A]  must  be  equal  to  the  number  of  rows  of  [B]  and  the 
number  of  columns  of  [C]  must  be  equal  to  the  number  of  columns  of  [B]  and  the 
number  of  rows  of  [C]  must  be  equal  to  the  number  of  rows  of  [A]. 

2.  [X]  = [A]T[B]  + [C] 

The  number  of  rows  of  [A]  must  be  equal  to  the  number  of  rows  of  [B] ; the  number 
of  columns  of  [C]  must  be  equal  to  the  number  of  columns  of  [B]  and  the  number 
of  rows  of  [C]  must  be  equal  to  the  number  of  columns  of  [A]. 


3056  ***  USER  FATAL  MESSAGE  3056,  N0  MASS  MATRIX  IS  PRESENT  BUT  MASS  DATA  IS  REQUIRED. 

An  operation  with  the  mass  matrix  is  required,  such  as  a gravity  loading  condition, 
but  none  was  created.  A typical  cause  is  the  omission  of  RH0  on  the  MAT1  card. 


3057  ***  USER  FATAL  MESSAGE  3057,  MATRIX  ****  IS  N0T  P0SITIVE  DEFINITE. 

A Cholesky  decomposition  was  attempted  on  the  above  matrix,  but  a diagonal  term  was 
negative  or  equal  to  zero,  such  that  the  decomposition  failed. 


6.2-33  (6/1/72) 


DIAGNOSTIC  MESSAGES 


3058 


USER  WARNING  MESSAGE  3058,  EPSIL0N  IS  LARGER  THAN 


F0R  SUBCASE 


The  error  residual  (either  r or 

X,  (f 

e = {u}T  {6P} 
{P}T  (u> 


is  larger  than  would  be  expected  for 


a well  conditioned  problem.  Near  singularities  may  exist. 


3059  ***  USER  FATAL  MESSAGE  3059,  SET  IDENTIFIER  ****  D0ES  N0T  EXIST.  ERR0R  DETECTED  IN 
SUBROUTINE  ****. 

When  describing  displacement  matrices  only  those  set  identifier  (such  as  M or  G)  listed 
in  DMAP  module  MATGPR  are  legal  set  descriptors.  Choose  a set  descriptor  which  is  legal 
(and  describes  the  matrices  to  be  operated  on). 


3060  ***  USER  FATAL  MESSAGE  3060,  SUBROUTINE  ********  - 0PTI0N  ****  N0T  IN  APPROVED  LIST. 

3061  ***  USER  INFORMATION  MESSAGE  3061  , THE  MEASURE  0F  N0N-PLANARITY  IS  ****  F0R  ELEMENT 

NUMBER  ********* 


The  measure  of  non-planarity  for  isoparametric  quadrilateral  membrane  elements  is  the 
distance  from  actual  grid  points  to  mean  plane  divided  by  the  average  length  of  the 
diagonals.  This  message  is  issued  only  when  the  absolute  value  of  this  measure  is 
greater  than  .01. 

3062  ***  SYSTEM  FATAL  MESSAGE  3062,  HMAT  MATERIAL  ROUTINE  CALLED  IN  A N0N-HEAT -TRANSFER  PROBLEM. 


3063  ***  SYSTEM  WARNING  MESSAGE  3063,  INPUT  FORCES  DATSDRHA  BL0CK  D0ES  N0T  HAVE  CORRECT  DATA. 


3064  ***  SYSTEM  WARNING  MESSAGE  3064,  INCONSISTENT  HBDY  DATA  RECORDS.  **********  ********** 


3065  ***  SYSTEM  WARNING  MESSAGE  3065,  THERE  IS  N0  EST  DATA  F0R  HBDY  ELEMENT  ID  = *********** 


3066  ***  USER  WARNING  MESSAGE  3066,  THERE  IS  N0  TL0AD1  0R  TL0AD2  DATA  F0R  L0AD-ID  = **********. 

3067  ***  USER  WARNING  MESSAGE  3067,  L0AD  SET  ID  = **********  is  N0T  PRESENT. 

3068  ***  SYSTEM  WARNING  MESSAGE  3068,  UNRECOGNIZED  CARD  TYPE  = **********  F0UND  IN  -SLT-  DATA 

BLOCK. 


3069  ***  USER  WARNING  MESSAGE  3069,  OUTPUT  DATA  BLOCK  FOR  FORCES  IS  PURGED. 

3070  ***  USER  WARNING  MESSAGE  3070,  QGE  IS  REQUIRED  BY  THIS  MODULE  AND  IS  PURGED.  NO  OUTPUT 

FILE  HAS  BEEN  CREATED. 


3071  ***  SYSTEM  WARNING  MESSAGE  3071,  EXTRA  DATA  IN  RADLST  RECORD  0F  MATP00L  DATA  BL0CK  IGNORED. 


3072  ***  USER  WARNING  MESSAGE  3072,  T00  MANY  MATRIX  VALUES  INPUT  VIA  RADMTX  BULK  DATA  F0R 
COLUMN  *********  EXTRA  VALUES  IGNORED  AS  MATRIX  SIZE  IS  DETERMINED  T0  BE  0F  SIZE 
********  FROM  RADLST  COUNT  0F  ELEMENT  ID-S. 


6.2-33a  (4/1/73) 


NASTRAN  SYSTEM  AND  USER  MESSAGES 


3073  ***  USER  FATAL  MESSAGE  3073,  N0  -HBDY-  ELEMENT  SUMMARY  DATA  IS  PRESENT  F0R  ELEMENT  ID  = 

********5  WHICH  APPEARS  m A -RADLST-  BULK  DATA  CARD. 

3074  ***  USER  FATAL  MESSAGE  3074,  C0LUMN  ********  0F  THE  Y MATRIX  IS  NULL. 

3075  ***  USER  FATAL  MESSAGE  3075,  INTERMEDIATE  MATRIX  Y IS  SINGULAR. 

3076  ***  SYSTEM  FATAL  MESSAGE  3076,  GPTT  DATA  IS  N0T  IN  S0RT  BY  INTERNAL  ID. 

3077  ***  USER  FATAL  MESSAGE  3077,  THERE  IS  N0  GRID  P0INT  TEMPERATURE  DATA  0R  DEFAULT  TEMPERATURE 

DATA  F0R  SIL  P0INT  ********  AND  P0SSIBLY  0THER  P0INTS. 

3078  ***  USER  FATAL  MESSAGE  3078,  N0  GPTT  DATA  IS  PRESENT  F0R  TEMPERATURE  SET  ********. 

3079  ***  USER  FATAL  MESSAGE  3079,  THERE  ARE  N0  -HBDY-  ELEMENTS  PRESENT. 

3080  ***  USER  FATAL  MESSAGE  3080,  INTEGER  VALUES  0F  EMISSI VITY  ENCOUNTERED  **********  ELEMENT 

IQ  = *★*★★**★** 

3081  ***  SYSTEM  FATAL  MESSAGE  3081,  I NC0NS I STENT  USET  DATA  DETECTED. 

3082  ***  USER  WARNING  MESSAGE  3082,  M = **********,  N = **********. 

More  than  one  n-set  degree-of-freedom  is  associated  with  an  m-set  degree-of-freedom. 

The  term  associated  with  the  m-n  indices  given  in  the  message  is  ignored. 

3083  ***  USER  FATAL  MESSAGE  3083,  UM  P0SITI0N  = **********,  SIL  = **********. 

An  m-set  degree-of-freedom  is  not  expressed  in  terms  of  an  n-set  degree-of-freedom. 

3084  ***  USER  FATAL  MESSAGE  3084,  THERE  IS  N0  TEMPERATURE  DATA  F0R  SIL  NUMBER  **********. 

3085  ***  USER  FATAL  MESSAGE  3085,  THE  PF  L0AD  VECT0R  IS  EITHER  PURGED  0R  NULL. 

3086  ***  USER  INF0RMATI0N  MESSAGE  3086,  ENTERING  SSGHT  EXIT  M0DE  BY  REAS0N  NUMBER  **. 

1.  Convergence  achieved. 

2.  Iteration  limit  has  been  reached. 

3.  Diverging  solution. 

4.  Insufficient  time. 

3087  ***  USER  FATAL  MESSAGE  3087,  TEMPERATURE  SET  **********  IS  N0T  PRESENT  IN  GPTT  DATA  BL0CK. 

3088  ***  USER  FATAL  MESSAGE  3088,  ILLEGAL  GE0METRY  F0R  REV0LUTI0N  ELEMENT  ****. 

3089  ***  USER  FATAL  MESSAGE  3089,  ILLEGAL  GE0METRY  F0R  TRIANGLE  ELEMENT  ****. 

3090  ***  USER  FATAL  MESSAGE  3090,  ILLEGAL  GE0METRY  F0R  QUAD.  ELEMENT  ****. 

3091  ***  SYSTEM  WARNING  MESSAGE  3091,  A TRAPRG  ELEMENT  = **************  D0ES  N0T  HAVE  SIDE  1-2 

PARALLEL  T0  SIDE  3-4. 


6.2-33b  (4/1/73) 


DIAGNOSTIC  MESSAGES 


3092  ***  USER  FATAL  MESSAGE  3092,  TRIRG  0R  TRAPRG  ELEMENT  = **************  POSSESSES  ILLEGAL 
GE0METRY . 


3093  ***  SYSTEM  FATAL  MESSAGE  3093,  ELEMENT  = ********  REAS0N  = ******. 

1.  Less  than  2 points  have  been  referenced. 

2.  Unable  to  locate  SIL  value. 

3.  Unrecognized  form  for  element. 

4.  Illegal  number  of  points  for  this  form  of  the  element. 

5.  Illegal  number  of  points  for  this  form  of  the  element. 

3094  ***  SYSTEM  FATAL  MESSAGE  3094,  SLT  L0AD  TYPE  **********  IS  N0T  REC0GNIZED. 


3095  ***  USER  WARNING  MESSAGE  3095,  ELEMENT  TYPE  *********  WITH  ID  = *********,  AND 

APPEARING  0N  EITHER  A QVECT,  QBDY1 , QBDY2,  0R  QV0L  L0AD  CARD  HAS  THE  SAME  ID  AS 
AN  ELEMENT  0F  AN0THER  TYPE  AND  IS  N0T  BEING  USED  F0R  L0ADING. 


3096  ***  USER  FATAL  MESSAGE  3096,  ELEMENT  ID  = **********  AS  REFERENCED  0N  A QV0L,  QBDY1 , 

QBDY2 , 0R  QVECT  L0AD  CARD  C0ULD  N0T  BE  F0UND  AM0NG  ACCEPTABLE  ELEMENTS  F0R  THAT  L0AD 
TYPE. 


3097  ***  USER  FATAL  MESSAGE  3097,  C0LUMN  ******  IS  SINGULAR.  UNSYMMETRIC  ********  DEC0MP 
AB0RTED. 


USER  FATAL  MESSAGE  3097,  C0LUMN  ******  IS  SINGULAR.  SYMMETRIC  **********  DEC0MP 
AB0RTED. 

When  a matrix  being  read  in  is  singular  (null  column  or  for  symmetric  decomposition 
a zero  diagonal)  the  internal  column  number  and  type  of  decomposition  is  identified. 
The  message  does  not  appear  for  special  cases  such  as  less  than  three  columns  or  for 
proportional  rows. 

3098  ***  USER  FATAL  MESSAGE  3098,  QDMEM2  ELEMENT  STIFFNESS  R0UTINE  DETECTS  ILLEGAL  GE0METRY 
F0R  ELEMENT  ID  = **********. 


3099  ***  USER  FATAL  MESSAGE  3099,  ELEMENT  STIFFNESS  C0MPUTATI0N  F0R  QDMEM2  ELEMENT  ID  = 
**********  IS  IMP0SSIBLE  DUE  T0  SINGULARITY  IN  C0NSTRAINT  EQUATI0N. 


3100  ***  USER  WARNING  MESSAGE  3100,  ELEMENT  THERMAL  L0AD  C0MPUTATI0N  F0R  QDMEM2  ELEMENT  ID  = 
**********  FINDS  ILLEGAL  GE0METRY  THUS  N0  L0ADS  0UTPUT  F0R  ELEMENT- ID  N0TED. 


3101  ***  USER  WARNING  MESSAGE  3101,  SINGULARITY  0R  BAD  GE0METRY  F0R  QDMEM2  ELEMENT  ID  = 
*********  STRESS  0R  F0RCES  WILL  BE  INC0RRECT. 


3199  ***  USER  WARNING  MESSAGE  3199,  N0N-FATAL  MESSAGES  MAY  HAVE  BEEN  L0ST  BY  ATTEMPTING  T0 
QUEUE  M0RE  THAN  *****  MESSAGES. 


6.2-33C  (4/1/73) 


NASTRAN  SYSTEM  AND  USER  MESSAGES 


4000  ***  USER  WARNING  MESSAGE  4000,  0NE  SIDE  0F  ELEMENT  ********  C0NNECTING  F0UR  P0INTS  IS  N0T 
APPR0XIMATELY  PLANAR. 

Check  CWEDGE  and  CHEXAi  cards  for  order  of  grid  point  identification  numbers,  or  incorrect 
grid  point  identification  numbers. 


4001  ***  USER  FATAL  MESSAGE  4001,  ELEMENT  **********  D0ES  N0T  HAVE  C0RRECT  GE0METRY. 


4002  ***  USER^ FATAL  MESSAGE  4002,  M0DULE  SSG1  DETECTS  BAD  0R  REVERSED  GE0METRY  F0R  ELEMENT  ID 

Check  CWEDGE  and  CHEXAi  cards  for  order  of  grid  point  identification  numbers  or  incorrect 
grid  point  identification  numbers.  Subtetrahedra  must  have  nonzero  volume. 


4003  ***  USER  FATAL  MESSAGE  4003.  AN  ILLEGAL  VALUE  OF  -NU-  HAS  BEEN  SPECIFIED  UNDER  MATERIAL  ID 

********  F0R  ELEMENT  ID  **♦**♦**. 

Solid  WEDGE  and  HEXA1  elements  must  not  have  Poissons  Ratio  equal  to  0.5. 


4004  ***  USER  FATAL  MESSAGE  4004,  M0DULE  SMA1  DETECTS  BAD  0R  REVERSED  GE0METRY  F0R  ELEMENT  ID 


Check  CWEDGE  and  CHEXAI  cards  for  order  of  grid  point  identification  numbers,  or  incorrect 
grid  point  identification  numbers.  Subtetrahedra  must  have  nonzero  volume. 


4005  ***  USER  FATAL  MESSAGE  4005,  AN  ILLEGAL  VALUE  OF  -NU-  HAS  BEEN  SPECIFIED  UNDER  MATERIAL  ID 

********  F0R  ELEMENT  ID  ********. 

Solid  TETRA  elements  must  not  have  Poissons  Ratio  equal  to  0.5. 


6.2-33d  (4/1/73) 


DIAGNOSTIC  MESSAGES 


4010  ***  USER  FATAL  MESSAGE  4010,  TEMPP3  BULK  DATA  CARD  WITH  SETID  = ********  AND  ELEMENT  ID  = 
********  D0ES  N0T  HAVE  ASCENDING  VALUES  SPECIFIED  F0R  Z. 


4011  ***  USER  FATAL  MESSAGE  4011,  ELEMENT  TEMPERATURE  SET  ********  C0NTAINS  MULTIPLE  TEMPERATURE 
DATA  SPECIFIED  F0R  ELEMENT  ID  ********* 

Temperature  for  element  is  specified  on  more  than  one  bulk  data  card. 


4012  ***  USER  FATAL  MESSAGE  4012,  THERE  IS  N0  ELEMENT,  GRID  P0INT,  0R  DEFAULT  TEMPERATURE  DATA  F0R 
TEMPERATURE  SET  ********  WITH  RESPECT  T0  ELEMENT  ********. 


4013  ***  USER  FATAL  MESSAGE  4013,  PROBLEM  LIMITATION  OF  66  TEMPERATURE  SETS  HAS  BEEN  EXCEEDED. 


4014  ***  SYSTEM  FATAL  MESSAGE  4014,  R0UTINE  EDTL  DETECTS  BAD  DATA  0N  TEMPERATURE  DATA  BL0CK  F0R 
SET  ID  = ********. 

Data  block  GPTT  should  be  investigated. 


4015  ***  SYSTEM  WARNING  MESSAGE  4015,  ELEMENT  THERMAL  AND  DEF0RMATI0N  L0ADING  N0T  C0MPUTED  F0R 
ILLEGAL  ELEMENT  TYPE  ********  IN  M0DULE  SSG1 . 

Only  certain  elements  have  algorithms  for  enforced  deformation  or  thermal  loading.  This 
element  type  will  not  produce  a load.  Check  DEF0RM  and  TEMPP1 , TEMPP2 , TEMPP3,  and  TEMPRB 
bulk  data  cards. 


4016  ***  USER  FATAL  MESSAGE  4016,  THERE  IS  N0  TEMPERATURE  DATA  F0R  ELEMENT  ********  IN  SET  ******** 


4017  ***  USER  FATAL  MESSAGE  4017,  THERE  IS  N0  TEMPERATURE  DATA  F0R  ELEMENT  ********  IN  SET  ******** 


4018  ***  USER  FATAL  MESSAGE  4018,  A SINGULAR  MATERIAL  MATRIX  -D-  F0R  ELEMENT  ********  HAS  BEEN 
DETECTED  BY  R0UTINE  SSGKHI  WHILE  TRYING  T0  C0MPUTE  THERMAL  L0ADS  WITH  TEMPP2  CARD  DATA. 

The  element  bending  load  - curvature  relation  is  at  fault  and  cannot  be  inverted. 


4019  ***  SYSTEM  FATAL  MESSAGE  4019,  SDR2E  DETECTS  INVALID  TEMPERATURE  DATA  F0R  ********. 
Data  block  table  GPTT  should  be  investigated. 


4020  ***  SYSTEM  FATAL  MESSAGE  4020,  TA1 A HAS  PICKED  UP  TEMPERATURE  SET  ********  AND  N0T  THE 
REQUESTED  SET  ********. 

The  requested  temperature  set  Id.  for  temperature  dependent  material  properties  can  not  be 
found  in  data  block  GPTT. 


4021  ***  SYSTEM  FATAL  MESSAGE  4021,  TA1B  HAS  PICKED  UP  TEMPERATURE  SET  ********  AND  N0T  THE 
REQUESTED  SET  ********. 

The  requested  temperature  set  Id.  for  temperature  dependent  material  properties  can  not  be 
found  in  data  block  GPTT. 


4022  ***  USER  FATAL  MESSAGE  4022,  TA1B  FINDS  N0  ELEMENT,  GRIDP0INT,  0R  DEFAULT  TEMPERATURE  DATA 
F0R  ELEMENT  ID  = ★****★**. 
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4023  ***  USER  FATAL  MESSAGE  4023,  TA1A  FINDS  N0  ELEMENT,  GRIDP0INT,  0R  DEFAULT  TEMPERATURE  DATA 

F0R  ELEMENT  ID  = ********. 

4024  ***  USER  FATAL  MESSAGE  4024,  N0  CYJ0IN  CARDS  WERE  SUPPLIED. 

4025  ***  USER  FATAL  MESSAGE  4025,  N0  SIDE  1 DATA  F0UND. 

4026  ***  USER  FATAL  MESSAGE  4026,  T00  MANY  SIDE  1 CARDS. 

4027  ***  USER  FATAL  MESSAGE  4027,  NUMBER  0F  ENTRIES  IN  SIDE  I N0T  EQUAL  T0  NUMBER  IN  SIDE  2. 

4028  ***  USER  FATAL  MESSAGE  4028,  THE  C0DE  F0R  GRID  P0INT , **********  D0ES  N0T  MATCH  THE  C0DE 

F0R  GRID  P0INT  **********. 

4029  ***  USER  FATAL  MESSAGE  4029,  GRID  P0INT,  **********  APPEARS  IN  B0TH  SIDE  LISTS. 

4030  ***  USER  WARNING  MESSAGE  4030,  C0MP0NENT  ***  0F  GRID  P0INTS,  **********  AND  ********** 

CANN0T  BE  C0NNECTED. 

4031  ***  USER  FATAL  MESSAGE  4031,  INSUFFICIENT  C0RE  = ****  T0  READ  DATA  0N  AXIF  CARD. 

4032  ***  USER  WARNING  MESSAGE  4032,  N0  C0MP0NENTS  0F  GRID  P0INTS , **********  AND  ********** 

WERE  C0NNECTED. 

4033  ***  USER  FATAL  MESSAGE  4033,  C00RDINATE  SYSTEM  ID  - ****  AS  SPECIFIED  0N  AXIF  CARD  IS  N0T 

PRESENT  AM0NG  ANY  0F  C0RD1C,  C0RD1S,  C0RD2C,  0R  C0RD2S  CARD  TYPES. 

Cylindrical  type  assumed  for  continuing  data  check. 

4034  ***  USER  FATAL  MESSAGE  4034,  INSUFFICIENT  C0RE  = ****  T0  H0LD  GRIDB  CARD  IMAGES. 

4035  ***  USER  FATAL  MESSAGE  4035,  THE  FLUID  DENSITY  HAS  N0T  BEEN  SPECIFIED  0N  A BDYLIST  CARD  AND 

THERE  IS  N0  DEFAULT  FLUID  DENSITY  SPECIFIED  0N  THE  AXIF  CARD. 

4036  ***  USER  FATAL  MESSAGE  4036,  INSUFFICIENT  C0RE  T0  BUILD  B0UNDARY  LIST  TABLE. 

4037  ***  USER  FATAL  MESSAGE  4037,  GRID  P0INT  **********  is  LISTED  M0RE  THAN  0NCE . 

4038  ***  USER  FATAL  MESSAGE  4038,  RINGFL  CARD  HAS  ID  = ****  WHICH  HAS  BEEN  USED. 

An  identification  number  of  a RINGFL  card  is  not  unique. 

4039  ***  USER  FATAL  MESSAGE  4039,  N0  C00RDINATE  SYSTEM  DEFINED  F0R  GRID  P0INT  **********. 

4040  ***  USER  FATAL  MESSAGE  4040,  ID  = ****  APPEARS  0N  A BDYLIST  CARD,  BUT  N0  RINGFL  CARD  IS 

PRESENT  WITH  THE  SAME  ID. 
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4041  ***  USER  FATAL  MESSAGE  4041,  ID  = ****  IS  0UT  0F  PERMISSABLE  RANGE  0F  1 to  499999. 

The  identification  number  of  a RINGFL  is  too  large  to  be  processed. 

4042  ***  USER  FATAL  MESSAGE  4042,  C00RDINATE  SYSTEM  IS  CYLINDRICAL  BUT  RINGFL  CARD  ID  = ****  HAS  A 

N0NZER0  X2  VALUE. 

The  azimuthal  angle  of  a RINGFL  point  must  be  zero. 

4043  ***  USER  FATAL  MESSAGE  4043,  C00RDINATE  SYSTEM  IS  SPHERICAL  BUT  RINGFL  CARD  ID  = ****  HAS  A 

N0NZER0  X3  VALUE. 

The  azimuthal  angle  of  a RINGFL  point  must  be  zero. 

4044  ***  USER  FATAL  MESSAGE  4044,  RINGFL  CARD  ID  = ****  HAS  SPECIFIED  A ZER0  RADIAL  L0CATI0N. 

4045  ***  USER  FATAL  MESSAGE  4045,  THE  B0UNDARY  LIST  ENTRY  F0R  ID  = ****  HAS  A ZER0  CR0SS-SECTI0NAL 

LENGTH. 

A hydroelastic  boundary  can  not  be  defined  between  two  RINGFL  points  having  the  same 
location.  Check  BDYLIST  and  RINGFL. 

4047  ***  USER  FATAL  MESSAGE  4047,  INSUFFICIENT  C0RE  T0  H0LD  RINGFL  IMAGES. 

4048  ***  USER  FATAL  MESSAGE  4048,  THE  FLUID  DENSITY  HAS  N0T  BEEN  SPECIFIED  0N  A FSLIST  CARD  AND 

THERE  IS  N0  DEFAULT  FLUID  DENSITY  SPECIFIED  0N  THE  AXIF  CARD. 
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4049  ***  USER  FATAL  MESSAGE  4049,  INSUFFICIENT  C0RE  T0  BUILD  FREE  SURFACE  LIST  TABLE. 


4050  ***  USER  FATAL  MESSAGE  4050,  FSLIST  CARD  HAS  INSUFFICIENT  IDF  DATA,  0R  FSLIST  DATA  MISSING. 

A referenced  RINGFL  point  doesn't  exist  or  the  FSLIST  card  is  in  error.  At  least  two 
points  must  be  defined. 


4051  ***  USER  FATAL  MESSAGE  4051,  AN  MPC  CARD  HAS  A SET  ID  SPECIFIED  = 102.  SET  102  IS  ILLEGAL 

WHEN  FLUID  DATA  IS  PRESENT 

This  set  identification  number  is  reserved  for  internal  use  in  hydroelastic  problems. 

4052  ***  USER  FATAL  MESSAGE  4052,  IDF  = ****  0N  A FREEPT  CARD  D0ES  N0T  APPEAR  0N  ANY  FSLIST  CARD. 

A referenced  RINGFL  point  must  also  appear  on  a FSLIST  card. 

4053  ***  USER  FATAL  MESSAGE  4053,  INSUFFICIENT  C0RE  T0  PERF0RM  0PERATI0NS  REQUIRED  AS  A RESULT  0F 

FREEPT  0R  PRESPT  DATA  CARDS. 


4054  ***  USER  FATAL  MESSAGE  4054,  SET  ID  = 102  MAY  NOT  BE  USED  FOR  SPC  CARDS  WHEN  USING  THE 
HYDROELASTIC-FLUID  ELEMENTS. 

This  set  identification  number  is  reserved  for  internal  use  in  hydroelastic  problems. 


4055  ***  USER  FATAL  MESSAGE  4055,  SET  ID  = 102  MAY  N0T  BE  USED  F0R  SPC  CARDS  WHEN  USING  THE 
HYDR0ELASTIC- FLUID  ELEMENTS. 

This  set  identification  number  is  reserved  for  internal  use  in  hydroelastic  problems. 


4056  ***  USER  FATAL  MESSAGE  4056,  RECORD  ID  ****  ****  IS  0UT  0F  SYNC  0N  DATA  BL0CK  NUMBER  ****  AN 
IFP4  SYSTEM  ERR0R. 

The  record  identification  numbers  are  the  values  of  L0CATE  record  ID.  The  data  block 
numbers  are  the  GIN0  file  numbers.  Error  implies  that  IFP4  is  possibly  operating  on  the 
wrong  data  block.  This  system  error  should  not  occur.  Message  comes  from  IFP4B. 


4057  ***  USER  FATAL  MESSAGE  4057,  GRIDB  CARD  WITH  ID  = ****  HAS  A REFERENCE  IDF  = ****  WHICH  D0ES 
N0T  APPEAR  IN  A B0UNDARY  LIST. 


4058  ***  USER  FATAL  MESSAGE  4058,  THE  FLUID  DENSITY  HAS  N0T  BEEN  SPECIFIED  0N  A CFLUID  CARD  WITH 
ID  = ***  AND  THERE  IS  N0  DEFAULT  0N  THE  AXIF  CARD. 


4059  ***  USER  FATAL  MESSAGE  4059,  THE  FLUID  BULK  M0DULUS  HAS  N0T  BEEN  SPECIFIED  0N  A CFLUID  CARD 
WITH  ID  = ****  AND  THERE  IS  N0  DEFAULT  0N  THE  AXIF  CARD. 


4060  ***  SYSTEM  FATAL  MESSAGE  4060,  C00RDINATE  SYSTEM  = ****  CAN  N0T  BE  F0UND  IN  CSTM  DATA. 
Data  blocks  MATP00L  or  CSTM  have  been  changed  illegally. 


4061  ***  SYSTEM  FATAL  MESSAGE  4061,  C0NNECTED  FLUID  P0INT  ID  = ****  IS  MISSING  BGPDT  DATA. 
Data  blocks  MATP00L  or  BGPDT  have  been  changed  illegally. 
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4062  ***  USER  FATAL  MESSAGE  4062,  DMIG  BULK  DATA  CARD  SPECIFIES  DATA  BL0CK  ****  WHICH  ALS0 

APPEARS  0N  A DMIAX  CARD. 

One  direct  input  matrix  may  not  be  specified  by  both  types  of  bulk  data  cards. 

4063  ***  USER  FATAL  MESSAGE  4063,  ILLEGAL  VALUE  ****  F0R  PARAMETER  CTYPE. 

4064  ***  USER  FATAL  MESSAGE  4064,  ILLEGAL  VALUES  ********  F0R  PARAMETERS  N,  KMAX. 

4065  ***  USER  FATAL  MESSAGE  4065,  ILLEGAL  VALUE  ********  F0R  PARAMETER  NL0AD. 

4066  ***  USER  FATAL  MESSAGE  4066,  SEC0ND  0UTPUT  DATA  BL0CK  MUST  N0T  BE  PURGED. 

4067  ***  USER  FATAL  MESSAGE  4067,  VIN  HAS  ********  C0LS,  GCYC  HAS  ********  R0WS. 

4081  ***  USER  FATAL  MESSAGE  4081  , AXSL0T  DATA  CARD  IS  N0T  PRESENT  0R  IS  INC0RRECT. 

Acoustic  analysis  data  is  present  and  this  data  card  is  necessary. 

4082  ***  USER  FATAL  MESSAGE  4082,  INSUFFICIENT  C0RE  TO  H0LD  ALL  GRIDS  CARD  IMAGES. 

Executive  Module  IFP5  must  hold  this  data  in  core.  Increase  core  size  or  decrease 
amount  of  data. 

4083  ***  USER  FATAL  MESSAGE  4083,  INSUFFICIENT  C0RE  T0  H0LD  ALL  GRIDF  CARD  IMAGES. 

Executive  Module  IFP5  must  hold  this  data  in  core.  Increase  core  size  or  decrease 
amount  of  data . 

4084  ***  USER  FATAL  MESSAGE  4084,  INSUFFICIENT  C0RE  T0  H0LD  ALL  GRIDF  CARD  IMAGES  BEING  CREATED 

INTERNALLY  DUE  T0  GRIDS  CARDS  SPECIFYING  AN  IDF. 

Executive  Module  IFP5  is  creating  GRIDF  cards  from  GRIDS  cards.  Increase  core  size. 

4085  ***  USER  FATAL  MESSAGE  4085,  INSUFFICIENT  C0RE  T0  C0NSTRUCT  ENTIRE  B0UNDARY  TABLE  F0R  SLBDY 

DATA  CARDS. 

Executive  Module  IFP5  requires  five  words  of  core  for  each  entry  in  the  SLBDY  cards. 

4086  ***  USER  FATAL  MESSAGE  4086,  CELAS2  DATA  CARD  HAS  ID  = XXX  WHICH  IS  GREATER  THAN  10000000, 

AND  10000000  IS  THE  LIMIT  F0R  CELAS2  ID  WITH  AC0USTIC  ANALYSIS  DATA  CARDS  PRESENT. 

Executive  Module  IFP5  is  generating  CELAS2  images  and  a possible  conflict  of  ID  numbers 
exists. 

4087  ***  USER  FATAL  MESSAGE  4087,  SLBDY  ID  = XXX  D0ES  N0T  APPEAR  0N  ANY  GRIDS  DATA  CARD. 

The  SLBDY  data  card  has  a point  listed  which  does  not  exist  in  the  data. 
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4088  ***  USER  FATAL  MESSAGE  4088,  0NE  0R  M0RE  0F  THE  F0LL0WING  ID-S  N0T  EQUAL  T0  -1  HAVE  INC0RRECT 
0R  N0  GE0METRY  DATA.  ID  * XXX,  ID  = XXX,  ID  = XXX. 

The  listed  GRIDS  points  may  have  a bad  radius  or  a slot  width  greater  than  geometrically 
possible. 


4089  ***  USER  FATAL  MESSAGE  4089,  RH0  AS  SPECIFIED  0N  SLBDY  0R  AXSL0T  DATA  CARD  IS  0.0  F0R 
ID  = XXX. 

A value  of  density  is  required  to  formulate  the  slot  boundary  matrix  terms. 


4090  ***  USER  FATAL  MESSAGE  4090,  0NE  0F  THE  F0LL0WING  N0N-ZER0  IDENTIFICATI0N  NUMBERS  APPEARS  0N 
S0ME  C0MBINATI0N  GRID,  GRIDS,  0R  GRIDF  BULK  DATA  CARDS.  ID  = XXX,  ID  = XXX,  ID  = XXX. 

All  GRID,  SP0INT,  EP0INT , GRIDS,  and  GRIDF  data  cards  should  have  unique  identification 
numbers. 
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4091  ***  USER  FATAL  MESSAGE  4091,  BAD  GE0METRY  0R  ZER0  C0EFFICIENT  F0R  SL0T  ELEMENT  NUMBER  XXX. 

The  listed  CSL0T3  or  CBB0T4  element  has  its  connected  points  defining  zero  area  or  its 
density  equal  to  zero. 

4100  ***  SYSTEM  FATAL  MESSAGE  4100,  0UTPUT3  UNABLE  T0  0PEN  DATA  BL0CK  ********. 

4101  ***  SYSTEM  FATAL  MESSAGE  4101 , 0UTPUT3  UNABLE  T0  FIND  NAME  F0R  DATA  BL0CK  *******************. 

4102  ***  SYSTEM  FATAL  MESSAGE  4102,  0UTPUT3  E0F. 

4103  ***  USER  INF0RMATI0N  MESSAGE  4103,  0UTPUT3  HAS  PUNCHED  MATRIX  OATA  BL0CK  ********  0NT0 

DM I CARDS. 

4104  ***  USER  FATAL  MESSAGE  4104,  ATTEMPT  T0  PUNCH  M0RE  THAN  9999  DMI  CARDS  F0R  A SINGLE  MATRIX. 

4105  ***  USER  INF0RMATI0N  MESSAGE  4105,  DATA  8L0CK  ********  RETRIEVED  FR0M  USER  TAPE  **** 

NAME  0F  DATA  BL0CK  WHEN  PLACED  0N  USER  TAPE  WAS  ********. 

41066***  SYSTEM  FATAL  MESSAGE  4106,  M0DULE  INPUTT1  - SH0RT  REC. 

4107  ***  SYSTEM  FATAL  MESSAGE  4107,  SUBR0UTINE  INPTT1  UNABLE  T0  0PEN  NASTRAN  FILE  ****. 

4108  ***  SYSTEM  FATAL  MESSAGE  4108,  SUBR0UTINE  INPTT1  UNABLE  T0  0PEN  0UTPUT  DATA  BL0CK  ****. 

4109  ***  SYSTEM  FATAL  MESSAGE  4109,  UNEXPECTED  E0F  IN  SUBR0UTINE  INPTT1. 

4110  ***  SYSTEM  FATAL  MESSAGE  4110,  UNEXPECTED  E0R  IN  SUBR0UTINE  INPTT1. 

4111  ***  USER  FATAL  MESSAGE  4111,  M0DULE  INPUTT1  IS  UNABLE  ~0  SKIP  F0RWARD  **********  DATA  BL0CKS 

0N  PERMANENT  NASTRAN  FILE  ****  NUMBER  0F  DATA  BL0CKS  SKIPPED  = *****. 

4112  ***  USER  FATAL  MESSAGE  4112,  M0DULE  INPUTT1  - ILLEGAL  VALUE  F0R  SEC0ND  PARAMETER  = 

*★★★★★****★★*★★*★** . 

4113  ***  USER  FATAL  MESSAGE  4113,  M0DULE  INPUTT1  - ILLEGAL  VALUE  F0R  FIRST  PARAMETER  = 

******************* 

4114  ***  USER  INF0RMATI0N  MESSAGE  4114,  DATA  BL0CK  ********  WRITTEN  0N  NASTRAN  FILE  ****, 

Trl  = ************  _ 

4115  ***  SYSTEM  FATAL  MESSAGE  4115,  M0DULE  0UTPUT1  - SH0RT  REC. 

4116  ***  SYSTEM  FATAL  MESSAGE  4116,  SUBR0UTINE  0UTPT1  UNABLE  T0  0PEN  INPUT  DATA  BL0CK  *****. 

4117  ***  SYSTEM  FATAL  MESSAGE  4117,  SUBR0UTINE  0UTPT1  UNABLE  T0  0PEN  NASTRAN  FILE  ****. 
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4118  ***  USER  FATAL  MESSAGE  4118,  *****  M0DULE  0UTPUT1  IS  UNABLE  T0  SKIP  F0RWARD  ********** 

DATA  BL0CKS  0N  PERMANENT  NASTRAN  FILE  ****.  ****  NUMBER  0F  DATA  8L0CKS  SKIPPED  = *****. 

4119  ***  USER  FATAL  MESSAGE  4119,  M0DULE  0UTPUT1  - ILLEGAL  VALUE  F0R  SEC0ND  PARAMETER  = 

******************* 

4120  ***  USER  FATAL  MESSAGE  4120,  M0DULE  0UTPUT1  - ILLEGAL  VALUE  F0R  FIRST  PARAMETER  = 

4121  ***  USER  FATAL  MESSAGE  4121,  0NLY  0NE  (1)  AXIF  CARD  ALL0WED  IN  BULK  DATA. 

4122  ***  USER  FATAL  MESSAGE  4122,  AXIF  CARD  REQUIRED. 

4123  ***  USER  FATAL  MESSAGE  4123,  0NLY  0NE  (1)  FLSYM  CARD  ALL0WED  IN  BULK  DATA. 

4124  ***  USER  WARNING  MESSAGE  4124,  THE  SPCADD  0R  MPCADD  UNI0N  C0NSISTS  0F  A SINGLE  SET. 

4125  ***  USER  FATAL  MESSAGE  4125,  MAXIMUM  ALL0WABLE  HARM0NIC  ID  IS  99.  DATA  C0NTAINS  MAXIMUM  = 

**** 

4126  ***  USER  FATAL  MESSAGE  4126,  BAD  DATA  0R  F0RMAT  0R  N0NUNIQUE  NAME,  DMIAX  ****. 

4127  ***  USER  FATAL  MESSAGE  4127,  USER  TAPE  ****  N0T  SET  UP. 

4128  ***  USER  FATAL  MESSAGE  4128,  M0DULE  0UTPUT1  - END-0F-FILE  ENCOUNTERED  WHILE  ATTEMPTING  T0 

READ  TAPE  ID  C0DE  0N  USER  TAPE  ****. 

4129  ***  USER  FATAL  MESSAGE  4129,  MODULE  0UTPUT1  - END-0F-REC0RD  ENCOUNTERED  WHILE  ATTEMPTING  T0 

READ  TAPE  ID  CODE  0N  USER  TAPE  ****. 

4130  ***  USER  FATAL  MESSAGE  4130,  MODULE  OUTPUT 1 - ILLEGAL  TAPE  CODE  HEADER  = *******************. 

4131  ***  USER  WARNING  MESSAGE  4131,  USER  TAPE  ID  CODE  - ********  - DOES  N0T  MATCH  THIRD  0UTPUT1 

DMAP  PARAMETER  - ********. 

4132  ***  USER  FATAL  MESSAGE  4132,  MODULE  INPUTT1  - END-0F-FILE  ENCOUNTERED  WHILE  ATTEMPTING  TO 

READ  TAPE  ID  CODE  0N  USER  TAPE  ****. 

4133  ***  USER  FATAL  MESSAGE  4133,  MODULE  INPUTT1  - END-0F-REC0RD  ENCOUNTERED  WHILE  ATTEMPTING  T0 

READ  TAPE  ID  CODE  0N  USER  TAPE  ****. 

4134  ***  USER  FATAL  MESSAGE  4134,  MODULE  INPUTT1  - ILLEGAL  TAPE  C0DE  HEADER  = *******************. 

4135  ***  USER  WARNING  MESSAGE  4135,  USER  TAPE  ID  CODE  - ********  DOES  N0T  MATCH  THIRD  INPUTT1  DMAP 

PARAMETER  - ********  - 
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4136  ***  USER  FATAL  MESSAGE  4136,  USER  TAPE  ID  C0DE  - ********  - D0ES  N0T  MATCH  THIRD  INPUTT1 
DMAP  PARAMETER  - ******** 


4137  ***  USER  WARNING  MESSAGE  4137,  ALL  0UTPUT  DATA  BL0CKS  F0R  INPUTT1  ARE  PURGED. 

4138  ***  USER  WARNING  MESSAGE  4138,  DATA  BL0CK  ********  (DATA  BL0CK  C0UNT  = *****  HAS  PREVI0USLY 

BEEN  RETRIVED  FR0M  USER  TAPE  ****  AND  WILL  BE  IGN0RED. 

4139  ***  USER  INF0RMATI0N  MESSAGE  4139,  DATA  BL0CK  ********  RETRIVED  FR0M  USER  TAPE  ****  (DATA 

BL0CK  C0UNT  = *****) 

4140  ***  USER  WARNING  MESSAGE  4140,  SEC0NDARY  VERSION  0F  DATA  BL0CK  HAS  REPLACED  EARLIER  0NE. 

4141  ***  USER  WARNING  MESSAGE  4141,  0NE  0R  M0RE  DATA  BL0CKS  N0T  F0UND  0N  USER  TAPE. 

4142  ***  USER  FATAL  MESSAGE  4142,  0NE  0R  M0RE  DATA  BL0CKS  N0T  F0UND  0N  USER  TAPE. 

5000  ***  USER  FATAL  MESSAGE  5000,  NEG.  0R  ZER0  RADIUS  DETECTED  F0R  CFLUID2  ELEMENT.  ELEMENT  N0. 


5001  ***  USER  FATAL  MESSAGE  5001, 

ELEMENT  N0.  ****. 

5002  ***  USER  FATAL  MESSAGE  5002, 

ELEMENT  N0.  ****. 

5011  ***  USER  FATAL  MESSAGE  5011, 

5012  ***  USER  FATAL  MESSAGE  5012, 


NEG.  0R  ZER0  RADIUS  DETECTED  F0R  CFLUID3  0R  CFLUID4  ELEMENT. 

INTERIOR  ANGLE  GREATER  THAN  0R  EQUAL  T0  180  DEGREES.  CFLUID4 

FIRST  PARAMETER  *****  NE  TRAILER  REC0RD  PARAMETER  *****. 

ENTRY  *****  0F  SIL  TABLE  INCOMPATIBLE  WITH  NEXT  ENTRY. 
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7.1  NASTRAN  DICTIONARY 

This  section  contains  descriptions  of  mnemonics,  acronyms,  phrases,  and  other  commonly  used 
NASTRAN  terms.  The  first  column  of  the  Dictionary  contains  the  NASTRAN  terms  in  alphabetical 
order.  The  second  column  contains  a code  indicating  a general  category  for  each  term.  The  codes 
and  categories,  along  with  general  references  to  the  Programmer's  Manual  and  User's  Manual,  are 
as  follows: 


Code 

Category 

General  Reference 

IA 

Input  - Executive  Control 

UM-2.2 

16 

Input  - Bulk  Data 

UM-2.4 

IC 

Input  - Case  Control 

UM-2.3 

EM 

Executive  Module 

UM-5.3.4 

FMH 

Functional  Module  - Heat 

PM-4 

FMS 

Functional  Nodule  - Structural 

PM- 4 

FMM 

Functional  Module  - Matrix  Operation 

UM-5.3.1 

FMU 

Functional  Module  - Utility 

UM-5.3.2 

FMX 

Functional  Module  - User 

UM-5.3.3 

DBM 

Data  Block  - Matrix 

PM-2 

DBT 

Data  Block  - Table 

PM-2 

P 

Parameter  Name 

UM-3 

L 

Rigid  Format  Label 

UM-3 

PH 

Common  Phrase  or  Term 

M 

Niscel  laneous 

The  third  column  of  the  Dictionary  contains  a definition  or  description  of  the  terms  given  In  the 
first  column.  References  to  the  User's  Manual  are  indicated  by  UM-i  and  the  Programmer's  Manual 
by  PM-i , where  i is  the  section  number  of  the  manual.  References  to  particular  rigid  formats  are 
indicated  by  D-i  where  i is  the  displacement  approach  rigid  format  number. 
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A 

P 

Parameter  value  used  to  control  utility  module  MATGPR  print  of 
A-set  matrices. 

ABFL 

DBM 

[Ab  - Hydroelastic  boundary  area  factor  matrix. 

ABFLT 

DBM 

Transpose  of  [A^ 

ACCE 

IC 

Abbreviated  form  of  ACCELERATI0N. 

ACCELERATI0N 

IC 

Output  request  for  acceleration  vector.  (UM-2.3,  4.2) 

Active  Column 

PH 

Column  containing  at  least  one  nonzero  term  outside  the  band. 

ADD 

FMM 

Functional  module  to  add  two  matrices  together. 

ADD 

M 

Parameter  constant  used  in  utility  module  PARAM. 

ADD5 

FMM 

Functional  module  to  add  up  to  five  matrices  together. 

ADUMi 

IB 

Defines  attributes  of  dummy  elements  1 through  9. 

ALL 

IC 

Output  request  for  all  of  a specified  type  of  output. 

ALLEDGE  TICS 

IC 

Request  tic  marks  on  all  edges  of  X-Y  plot. 

ALTER 

IA 

Alter  statement  for  DMAP  or  rigid  format. 

ALWAYS 

P 

Parameter  set  to  -1  by  a PARAM  statement  in  the  Piecewise 
Linear  Analysis  Rigid  Format  (D-6). 

AND 

M 

Parameter  constant  used  in  executive  module  PARAM. 

A0UT$ 

M 

Indicates  restart  with  solution  set  output  request. 

APP 

IA 

Control  card  which  specifies  approach  (DISP  or  DMAP). 

APPEND 

M 

File  may  be  extended  (see  FILE). 

ASET 

IB 

Analysis  set  coordinate  definition  card. 

ASET1 

IB 

Analysis  set  coordinate  definition  card. 

AUT0 

IC 

Requests  X-Y  plot  of  autocorrelation  function. 

AUT0 

DBT 

Autocorrelation  function  table. 

AXES 

IC 

Defines  orientation  of  object  for  structure  plot. 

AXIC 

DBT 

Generated  by  Input  File  Processor  3 (IFP3)  for  axi symmetric 
conical  shell  problems. 

AXIC 

IB 

Axi symmetrical  conical  shell  definition  card.  When  this 
card  is  present,  most  other  bulk  data  cards  may  not  be  used. 

AXIF 

IB 

Controls  the  formulation  of  a hydroelastic  problem. 

AXISYM$ 

M 

Indicates  restart  with  conical  shell  or  hydroelastic 
elements . 

AXISYMMETRIC 

IC 

Selects  boundary  conditions  for  axi symmetric  shell  problems 
or  specifies  the  existence  of  hydroelastic  fluid  harmonics. 

AXSL0T 

IB 

Controls  the  formulation  of  acoustic  analysis  problems. 
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B 

PH 

Upper  semi  band  of  matrix 

B2DD 

DBM 

2 

[Bdd]  - Partition  of  direct  input  damping  matrix. 

B2PP 

DBM 

2 

[Bpp]  * Direct  input  damping  matrix  for  all  physical  points. 

B2PP 

IC 

Selects  direct  input  matrices  - input  on  DMIG  bulk  data 
cards  for  use  in  Dynamics  Rigid  Formats  (D-7  thru  D-12). 

B2PP$ 

M 

Indicates  restart  with  change  in  direct  input  damping 
matrices. 

BAA 

DBM 

[Baa]  ~ Partition  of  damping  matrix 

BALL  EDGE  TICS 

IC 

Request  for  all  edge  tic  marks  to  be  plotted  on  lower  frame 
of  an  X-Y  plot. 

BAR 

IC 

Requests  structure  plot  for  all  bar  elements. 

BAR0R 

IB 

Bar  oeientation  default  definition. 

BBAR 

PH 

Lower  semiband  of  matrix. 

BDD 

DBM 

[Bhh]  - Damping  matrix  used  in  direct  formulation  of  dynamics 
problems  (D-7  thru  D-9). 

BDEBA 

P 

Parameter  used  to  indicate  equivalence  of  BDD  and  BAA. 

BDP00L 

DBT 

Hydroelastic  boundary  description  table. 

BDYLIST 

IB 

Structure-fluid  hydroelastic  boundary  definition. 

BEGIN 

EM 

The  first  DMAP  statement  is  always  BEGIN. 

BEGIN  BULK 

IB 

Control  card  which  marks  the  end  of  the  case  control  deck. 
Cards  following  this  card  are  assumed  to  be  bulk  data  cards. 

BETA 

P 

Factor  in  integration  algorithm  in  transient  heat  transfer 
analysis. 

BFF 

DBM 

[B^]  - Partition  of  damping  matrix. 

BGG 

DBM 

[B  ] - Damping  matrix  generated  by  Structural  Matrix 
99  Assembler. 

BGPDT 

DBT 

Basic  grid  point  definition  table. 

BHH 

DBM 

[B^]  - Partition  of  damping  matrix. 

BKLO 

P 

Constant  parameter  value  used  in  functional  module  SDR2  in 
the  Buckling  Analysis  Rigid  Format  (D-5). 

BKL1 

P 

Constant  parameter  value  used  in  functional  module  SDR2  in 
the  Buckling  Analysis  Rigid  Format  (D-5). 

BL 

IC 

Requests  Benson  Lehner  plotter. 

BLANK  FRAMES 

IC 

Requests  blank  frames  between  structure  plots  (UM-4.1). 

BLEFT  TICS 

IC 

Request  for  left  edge  tic  marks  to  be  plotted  on  bottom 
frame  of  an  X-Y  plot. 

7.1-3  (4/1/73) 


NASTRAN  DICTIONARY 


BMG 

FMS 

Generates  DMIG  card  images  describing  interconnection  of 
fluid  and  structure. 

BNN 

DBM 

[Bnp]  - Partition  of  damping  matrix. 

B0TH 

IC 

Bulk  data  echo  option  - Requests  both  unsorted  and  sorted 
printout  of  bulk  data  deck. 

BPI 

IC 

Bits  per  inch  - Plot  tape  density  must  be  specified  on  control 
cards  in  addition  to  this  data  card.  The  required  value  will 
vary  from  one  installation  to  another. 

BQG 

DBM 

Single-point  forces  of  constraint  for  a Buckling  Analysis 
problem  (D-5) . 

BRIGHT  TICS 

IC 

Request  for  right  edge  tic  marks  to  be  plotted  on  bottom  frame 
for  X-Y  plot. 

BUCKLING 

IA 

Selects  rigid  format  for  buckling  analysis. 

BUCKLING 

P 

Constant  parameter  value  used  in  functional  module  READ  in  the 
Buckling  Analysis  Rigid  Format  (D-5). 

BUCKLING 

P 

Used  in  printing  rigid  format  error  messages  for  Buckling 
Analysis  (D-5). 

Bulk  Data  Deck 

PH 

The  third  of  the  three  data  decks  necessary  to  run  a problem 
under  the  NASTRAN  system.  This  deck  begins  with  the  BEGIN 
BULK  card  and  ends  with  the  ENDDATA  card,  and  contains  the  data 
of  the  mathematical  model.  The  format  of  each  bulk  data  card 
Is  fixed  field,  8 or  16  columns  for  each  value. 
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c 

M 

Used  in  parameter  section  of  DMAP  statement.  Indicates  that 
parameter  is  a constant. 

c 

PH 

Symbol  for  active  column  in  triangular  decomposition  (C  used 
for  active  rows). 

CALC0MP 

IC 

Request  California  Computer  plotter. 

CAMERA 

IC 

Selects  one  or  both  of  the  two  cameras  for  the  SC  4020  cathode 
ray  tube  electronic  plotter.  This  information  must  usually 
also  be  given  to  the  plotter  operator  on  the  run  submittal 
slip  which  will  vary  from  one  installation  to  another.  (UM-4) 

CARDN0 

P 

Parameter  used  to  accumulate  a count  of  all  card  output  punched 
except  the  NASTRAN  restart  dictionary. 

CASE 

FMS 

Extracts  user  request  from  CASECC  for  current  loop  in  dynamics 
rigid  formats  (D-7  thru  D-12). 

Case  Control  Deck 

PH 

The  second  of  the  three  data  decks  necessary  to  run  a problem 
under  the  NASTRAN  system.  It  contains  cards  which  select 
particular  data  sets  from  the  Bulk  Data  Deck,  output  request 
cards  and  titling  information.  Cards  in  this  deck  are  free 
field. 

CASECC 

DBT 

Case  control  data  block. 

CASEXX 

DBT 

Case  control  data  block  as  modified  by  functional  module  CASE. 

CAXIF2 

IB 

Acoustic  core  element  connection  definition  card. 

CAXIF3 

IB 

Acoustic  triangular  element  connection  definition  card. 

CAXIF4 

IB 

Acoustic  quadri lateral  element  connection  definition  card. 

CBAR 

IB 

Bar  element  connection  definition  card. 

CC0NEAX 

IB 

Axi symmetrical  conical  shell  element  connection  card. 

CDAMP1 

IB 

Scalar  damper  connection  definition  card. 

CDAMP2 

IB 

Scalar  damper  property  and  connection  definition  card. 

CDAMP3 

IB 

Scalar  damper  connection  definition  card  (connecting  scalar 
points) . 

CDAMP4 

IB 

Scalar  damper  property  and  connection  definition  card 
(connecting  scalar  points). 

CDUMi 

IB 

Defines  definition  card  for  dummy  elements  1 through  9. 

CEAD 

FMS 

Complex  Eigenvalue  Analysis  - Displacement. 

CEIG 

P 

Parameter  used  in  SDR2  in  Complex  Eigenvalue  Analysis  (D-7 
and  D-10) . 

CEIGN 

P 

Parameter  used  in  VDR  in  Complex  Eigenvalue  Analysis  (D-7 
and  D-10). 

CELAS1 

IB 

Scalar  spring  connection  definition  card. 

CELAS2 

IB 

Scalar  spring  property  and  connection  definition  card. 
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CELAS3 

IB 

Scalar  spring  connection  definition  card  (connecting  scalar 
points) . 

CELAS4 

IB 

Scalar  spring  property  and  connecting  definition  card 
(connecting  scalar  points). 

CEND 

IA 

The  last  card  of  the  Executive  Control  Deck. 

CFLUID2 

IB 

Fluid  core  element  connection  definition  card. 

CFLUID3 

IB 

Fluid  triangular  element  connection  definition  card. 

CFLUID4 

IB 

Fluid  quadrilateral  element  connection  definition  card. 

CHBDY 

IB 

Boundary  element  connection  definition  card  for  heat  transfer 
analysis. 

Checkpoint 

PH 

The  process  of  writing  selected  data  blocks  onto  the  New 
Problem  Tape  for  subsequent  restarts. 

CHEXA1 

IB 

Hexahedron  element  connection  definition  card  - five  tetrahedra. 

CHEXA2 

IB 

Hexahedron  element  connection  definition  card  - ten  tetrahedra. 

CHKPNT 

EM 

Checkpoint  module. 

CHKPNT 

IA 

Request  for  checkpoint  execution. 

CLAMA 

DBT 

Complex  eigenvalue  output  table. 

CLEAR 

IC 

Causes  all  parameter  values  used  for  X-Y  plots  to  be  reset  to 
their  default  values  except  plotter  and  the  titles  (UM-4.2). 

CMASS1 

IB 

Scalar  mass  connection  definition  card. 

CMASS2 

IB 

Scalar  mass  property  and  connection  definition  card. 

CMASS3 

IB 

Scalar  mass  connection  definition  card  (connecting  scalar 
points) . 

CMASS4 

IB 

Scalar  mass  property  and  connection  definition  card  (connecting 
scalar  points) . 

CMETH0D 

IC 

Complex  eigenvalue  analysis  method  selection. 

CMETH0DS 

M 

Indicates  restart  with  change  in  complex  eigenvalue  analysis 
method  selection. 

CMPLEV 

P 

Parameter  used  in  GKAD  to  indicate  complex  eigenvalue  problem. 

Cold  Start 

PH 

A NASTRAN  problem  Initiated  at  its  logical  beginning.  A cold 
start  will  never  use  an  Old  Problem  Tape  but  it  may  create  a 
New  Problem  Tape  for  subsequent  restarts. 

C0L0R 

IC 

Selects  ink  color  for  table  plotters  (UM-4.1). 

C0ND 

EM 

Conditional  transfer. 

C0NM1 

IB 

Structural  mass  element  connection  definition  card. 

C0NM2 

IB 

Structural  mass  element  connection  definition  card. 

C0NR0D 

IB 

Rod  element  property  and  connection  definition  card. 
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C0NR0D 

IC 

C0RD1C 

IB 

C0RD1R 

IB 

C0RD1S 

IB 

C0RD2C 

IB 

C0RD2R 

IB 

C0RD2S 

IB 

C0SINE 

IC 

C0UPMASS 

P 

CPBAR 

P 

CPHID 

DBM 

CPHIP 

DBM 

CPQDPLT 

P 

CPQUAD1 

P 

CPQUAD2 

P 

CPR0D 

P 

CPTRBSC 

P 

CPTRIA1 

P 

CPTRIA2 

P 

CPTRPLT 

P 

CPTUBE 

P 

CQDMEM 

IB 

CQDMEM1 

IB 

CQDMEM2 

IB 

CQDPLT 

IB 

CQUAD1 

IB 

CQUAD2 

IB 

CR0D 

IB 

CSHEAR 

IB 

CSL0T3 

IB 

Requests  structure  plot  for  all  C0NR0D  elements. 

Cylindrical  coordinate  system  definition  (by  grid  point  ID). 

Rectangular  coordinate  system  definition  (by  grid  point  ID). 

Spherical  coordinate  system  definition  (by  grid  point  ID). 

Cylindrical  coordinate  system  definition  (by  coordinates). 

Rectangular  coordinate  system  definition  (by  coordinates). 

Spherical  coordinate  system  definition  (by  coordinates). 

Indicates  cosine  boundary  conditions  for  conical  shell  problem. 

Parameter  used  to  request  coupled  mass. 

Selects  coupled  mass  option  for  BAR  element. 

Complex  Eigenvectors  - solution  set. 

Complex  Eigenvectors  - physical  set. 

Selects  coupled  mass  option  for  QDPLT  element. 

Selects  coupled  mass  option  for  QUAD1  element. 

Selects  coupled  mass  option  for  QUAD2  element. 

Selects  coupled  mass  option  for  R0D  and  C0NR0D  elements. 

Selects  coupled  mass  option  for  TRBSC  element. 

Selects  coupled  mass  option  for  TRIA1  element. 

Selects  coupled  mass  option  for  TRIA2  element. 

Selects  coupled  mass  option  for  TRPLT  element. 

Selects  coupled  mass  option  for  TUBE  element. 

Quadri lateral  membrane  element  connection  definition  card. 

Isoparametric  quadri 1 ateral  membrane  element  connection 
definition  card. 

Quadri lateral  membrane  element  connection  definition  card. 

Quadrilateral  bending  element  connection  definition  card. 

General  Quadri lateral  element  connection  definition  card. 

Homogeneous  quadri lateral  element  connection  definition  card. 

Rod  element  connection  definition  card. 

Shear  panel  element  connection  definition  card. 

Triangular  slot  element  connection  definition  card  for  acoustic 
analysis. 


7.1-7  (4/1/73) 


NASTRAN  DICTIONARY 


CSL0T4 

IB 

Quadri lateral  slot  element  connection  definition  card  for 
acoustic  analysis. 

CSTM 

DBT 

Coordinate  System  Transformation  Matrices. 

CTETRA 

IB 

Tetrahedron  element  connection  definition  card. 

CT0RDRG 

IB 

Toroidal  ring  element  connection  card. 

CTRAPRG 

IB 

Trapezoidal  ring  element  connection  card. 

CTRBSC 

IB 

Basic  bending  triangular  element  connection  definition  card 

CTRIA1 

IB 

General  triangular  element  connection  definition  card. 

CTRIA2 

IB 

Homogeneous  triangular  element  connection  definition  card. 

CTRIARG 

IB 

Triangular  ring  element  connection  card. 

CTRMEM 

IB 

Triangular  membrane  element  connection  definition  card. 

CTRPLT 

IB 

Triangular  bending  element  connection  definition  card. 

CTUBE 

IB 

Tube  element  connection  definition  card. 

CTWIST 

IB 

Twist  panel  element  connection  definition  card. 

CURVLINESYMB0L 

IC 

Request  to  connect  points  with  lines  and/or  to  use  symbols 
for  X-Y  plots. 

CVISC 

IB 

Viscous  damper  element  connection  definition  card. 

CWEDGE 

IB 

Wedge  element  connection  definition  card. 
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D 

P 

Parameter  value  used  to  control  utility  module  MATGPR  print 
of  solution  set  matrices. 

DAREA 

IB 

Dynamic  load  scale  card. 

Data  Block 

PH 

Designates  a set  of  data  (matrix,  table)  occupying  a file. 
A file  is  "allocated"  to  a data  block  and  a data  block  is 
"assigned"  to  a file. 

Data  Pool  File 

PH 

An  executive  file  containing  the  0SCAR  and  any  data  blocks 
pooled  by  the  Executive  Segment  File  Allocator  (XSFA)  module. 
The  contents  of  this  file  are  described  within  the  data  pool 
dictionary  (DPL). 

DD 

IC 

Requests  Data  Display  plotter. 

DDR 

FMX 

This  module  is  reserved  for  user  implementation. 

DDR1 

FMS 

Dynamic  Data  Recovery  - Phase  1. 

DDR2 

FMS 

Dynamic  Data  Recovery  - Phase  2. 

Deck 

PH 

1.  NASTRAN  Data  Deck 

2.  Executive  Control  Deck 

3.  Case  Control  Deck 

4.  Bulk  Data  Deck 

5.  Restart  Deck 

DEC0M0PT 

P 

Controls  type  of  arithmetic  used  in  the  decomposition  for 
frequency-response  problems. 

DEC0MP 

FMM 

To  decompose  a square  matrix  into  upper  and  lower  triangular 
factors . 

Defaul  t 

PH 

Many  NASTRAN  data  items  have  default  values  supplied  by  the 
system.  For  example,  the  default  value  for  MAXLINES  is  20000 

DEF0RM 

IB 

Enforced  element  deformation  definition  card. 

DEF0RM 

IC 

Enforced  element  deformation  set  selection. 

DEF0RMJ 

M 

Indicates  restart  with  change  in  enforced  element  deformation 
selecti on. 

DEF0RMATI0N 

IC 

Indicates  subcases  to  be  used  for  deformed  structure  plots. 

DELAY 

IB 

Dynamic  load  time  delay  card. 

Delete 

IB 

Delete  cards  from  Bulk  Data  Deck. 

DELTAPG 

DBM 

Incremental  load  vector  in  Piecewise  Linear  Analysis  Rigid 
Format  (D-6). 

DELTAQG 

DBM 

Incremental  vector  of  single  point  constraint  forces  in  the 
Piecewise  Linear  Analysis  Rigid  Format  (D-6). 

DELTAUGV 

DBM 

Incremental  displacement  vector  in  the  Piecewise  Linear 
Analysis  Rigid  Format  (D-6). 

DENSITY 

IC 

Density  of  lines  for  SC  4020  plotter. 

DENSITY 

IC 

Plot  tape  density  must  be  specified  to  plotter  operator  on 

run  submittal  form  and  will  vary  from  one  installation  to 
another  (UM-4.1). 
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DET 

IB 

Eigenvalue  analysis  method  option  - determinant  (see  EIGR, 
EIGB , EIGC) . 

DIFF 

P 

Parameter  used  in  the  Piecewise  Linear  Analysis  Rigid 
Format  (D-6). 

DIFFERENTIAL  STIFFNESS 

IA 

Selects  rigid  format  for  static  analysis  with  differential 
stiffness. 

DIFFSTIF 

P 

Parameter  used  in  the  PRTPARM  module  in  the  Differential 
Stiffness  Rigid  Format  (D-4). 

DIRCEAD 

P 

Used  in  printing  rigid  format  error  messages  for  direct 
complex  eigenvalue  analysis  (D-7). 

DIRECT 

P 

Parameter  used  to  indicate  direct  formulation  of  dynamics 
problems  (D-7  thru  D-9). 

DIRECT  C0MPLEX 
EIGENVALUES 

IA 

Selects  rigid  format  for  direct  complex  eigenvalue  analysis. 

DIRECT  FREQUENCY 
RESPONSE 

IA 

Selects  rigid  format  for  direct  frequency  and  random  response 

DIRECT  TRANSIENT 
RESPONSE 

IA 

Selects  rigid  format  for  direct  transient  response. 

DIRFRRD 

P 

Used  in  printing  rigid  format  error  messages  for  direct 
frequency  response. 

DIRTRD 

P 

Used  in  printing  rigid  format  error  messages  for  direct 
transient  response  (D-9). 

DISP 

IA 

Displacement  approach  to  structural  analysis. 

DISP 

IC 

Abbreviated  form  of  DISPLACEMENT. 

DISPLACEMENT 

IC 

Request  for  output  of  displacement  vector  or  eigenvector. 
(UM-2.3,  4.2) 

DIT 

DBT 

Direct  Input  Table. 

DIV 

P 

Parameter  constant  used  in  utility  module  PARAM. 

DL0AD 

IB 

Dynamics  load  assembly  definition. 

DL0AD 

IC 

Dynamic  load  set  solution  request. 

DL0AD$ 

M 

Indicates  restart  with  change  in  dynamic  load  set  request. 

DLT 

DBT 

Dynamic  Loads  Table. 

DM 

DBM 

[D]  - Rigid  body  transformation  matrix. 

DMAP 

IA 

Approach  option  (Direct  Matrix  Abstraction  Program) . 

DMAP  Instruction 

PH 

A statement  in  the  DMAP  Language. 

DMAP  Language 

PH 

Data  block-oriented  language  used  by  the  NASTRAN  Executive 

System  to  direct  the  sequence  and  flow  of  modules  to  be 
executed. 
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DMAP  Loop 

PH 

A DMAP  sequence  to  be  repeated,  initiated  with  a LABEL  DMAP 
instruction  and  terminated  by  a REPT  DMAP  instruction. 

DMAP  Module 

PH 

A module  called  by  means  of  a DMAP  instruction. 

DMAP  Sequence 

PH 

A set  of  DMAP  instructions . 

DMI 

IB 

Direct  Matrix  Input  (data  block  is  defined  and  used  by  user) 

DM  I AX 

IB 

Direct  Matrix  Input  - Axi symmetric , used  in  dynamic  rigid 
formats  (D-7  thru  D-12). 

DMIG 

IB 

Direct  Matrix  Input  - used  in  dynamic  rigid  formats  (D-7 
thru  D-12). 

DPD 

FMS 

Dynamic  Pool  Distributor. 

7.1 -9a  (4/1/73) 


NASTRAN  DICTIONARY 


DPH 

M 

Data  Pool  Housekeeper  - Executive  routine. 

DPHASE 

IB 

Dynamic  load  phase  lead  card. 

DSO 

P 

Parameter  used  in  functional  module  SDR2  in  the  Differential 
Stiffness  Rigid  Format  (D-4). 

DS1 

P 

Parameter  used  in  functional  module  SDR2  in  the  Differential 
Stiffness  Rigid  Format  (D-4). 

DSC0 

IC 

Abbreviated  form  of  DSC0EFFIC I ENT . 

DSC0$ 

M 

Indicates  restart  with  change  in  differential  stiffness  load 
factors . 

DSC0EFFICIENT 

IC 

Selects  set  of  differential  stiffness  factors  which  have  been 
input  on  DSFACT  cards. 

DSC0SET 

P 

Differential  Stiffness  coefficient  set  number.  Used  in  the 
Differential  Stiffness  Rigid  Format  (D-4). 

DSFACT 

IB 

Differential  stiffness  factor  set  definition  card. 

DSL00P 

P 

Controls  DMAP  looping  in  the  Differential  Stiffness  Rigid 
Format  (D-4). 

DSMG1 

FMS 

Differential  Stiffness  Matrix  Generator  - Phase  1. 

DSMG2 

FMS 

Differential  Stiffness  Matrix  Generator  - Phase  2. 

DTI 

IB 

Direct  Table  Input  - means  by  which  user  may  directly  input 
any  table  data  block. 

DUMM0D1 

FMX 

This  module  is  reserved  for  user  implementation. 

DUMM0D2 

FMX 

This  module  is  reserved  for  user  implementation. 

DUMM0D3 

FMX 

This  module  is  reserved  for  user  implementation. 

DUMM0D4 

FMX 

This  module  is  reserved  for  user  implementation. 

Dummy  Element 

PH 

Provision  for  user  to  insert  additional  finite  element  into 
the  NASTRAN  element  library. 

Dump 

PH 

Printed  output  of  contents  of  all,  or  a portion,  of  main 
memory  at  some  point  in  the  problem  solution. 

DYNAMICS 

DBT 

Generated  by  the  Input  File  Processor  (IFP)  for  Real 
Eigenvalue,  Buckling,  or  any  of  the  Dynamics  Rigid  Formats 
(D-3,  D-5  and  D-7  thru  D-12). 
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E 

P 

Parameter  value  used  by  MATGPR  to  print  matrices  associated  with 
extra  points. 

EAI 

IC 

Requests  EAI  3500  plotter. 

ECH0 

IC 

Ouput  request  statement  for  echo  of  bulk  data. 

ECPT 

DBT 

Element  Connection  and  Properties  Table. 

ECPTNL 

DBT 

Nonlinear  subset  of  the  ECPT.  This  data  block  is  used  only 
in  the  Piecewise  Linear  Analysis  Rigid  Format  (D-6). 

ECPTNL1 

DBT 

Updated  version  of  the  ECPTNL  data  block.  Used  only  in  the 
Piecewise  Linear  Analysis  Rigid  Format  (D-6). 

ECPTNLPG 

P 

Error  flag  for  the  Piecewise  Linear  Analysis  Rigid  Format  (D-6). 
If  all  elements  in  a piecewise  linear  analysis  problem  are 
linear,  this  error  flag  is  set  and  a DMAP  exit  occurs. 

ECT 

DBT 

Element  Connection  Table. 

EDT 

DBT 

Enforced  Deformation  Table  - generated  by  Input  File  Processor. 

EED 

DBT 

Eigenvalue  Extraction  Data  table  (D-3,  D-5,  D-7,  D-10,  D-ll, 
D-12) . 

EIGB 

IB 

Real  eigenvalue  extraction  data  for  buckling  analysis  (D-5). 

EIGC 

IB 

Complex  eigenvalue  extraction  data  card  (D-7  and  D-10). 

EIGP 

IB 

Complex  eigenvalue  pole  definition  card  (D-7  and  D-10). 

EIGR 

IB 

Real  eigenvalue  extraction  data  for  normal  mode  analysis 
(D-3,  D-10  thru  D-12). 

ELEMENTS 

IC 

Used  in  element  set  definition  for  structure  plot. 

ELF0RCE 

IC 

Ouput  request  card  for  element  forces.  (UM-2.3,  4.2). 

ELSETS 

DBT 

Element  plot  set  connection  tables. 

ELSTRESS 

IC 

Request  for  output  of  element  stresses . (UM-2.3,  4.2) 

END 

IA 

END  is  the  last  statement  in  all  DMAP  sequences. 

ENDALTER 

IA 

Last  card  of  alter  packet. 

ENDDATA 

IB 

End  of  Bulk  Data  Deck. 

E0F 

PH 

End-of-Fi le. 

EP0INT 

IB 

Extra  point  definition  card  - used  in  dynamics  problems  only. 

EPSHT 

P 

Used  in  convergence  tests  for  nonlinear  heat  transfer  analysis. 

EPSIL0N  SUB  E (ee) 

PH 

Error  ratio  computed  in  SSG3.  eQ  - if  the  referenced  load 
is  {P^}  and  ee  = eQ  if  the  referenced  load  is  { PQ> . See  page 
3.2-10  for  mathematical  definition  of  eQ  and  e^. 

EPT 

DBT 

Element  Property  Table  - output  by  Input  File  Processor. 

EQDYN 

DBT 

Equivalence  of  internal  and  external  indices  - dynamics. 
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EQEXIN 

DBT 

Equivalence  of  internal  and  external  indices. 

EQUIV 

EM 

Equivalence  data  blocks. 

Equivalence 

PH 

Data  blocks  are  considered  equivalenced  when  references  to 
their  equivalent  names  access  the  same  physical  data  file. 

ERR0R1 

L 

Label  used  when  rigid  format  errors  are  detected. 

ERR0R2 

L 

Label  used  when  rigid  format  errors  are  detected. 

ERR0R3 

L 

Label  used  when  rigid  format  errors  are  detected. 

ERR0R4 

L 

Label  used  when  rigid  format  errors  are  detected. 

ERR0R5 

L 

Label  used  when  rigid  format  errors  are  detected. 

ERR0R6 

L 

Label  used  when  rigid  format  errors  are  detected. 

EST 

DBT 

Element  Summary  Table. 

ESTL 

DBT 

Element  Summary  Table  for  Linear  elements.  Used  only  in  the 
Piecewise  Linear  Analysis  Rigid  Format  (D-6). 

ESTNL 

DBT 

Element  Summary  Table  for  Nonlinear  elements.  Used  only 
in  the  Piecewise  Linear  Analysis  Rigid  Format  (D-6). 

ESTNL1 

DBT 

Updated  version  of  the  ESTNL  data  block.  Used  only  in  the 
Piecewise  Linear  Analysis  Rigid  Format  (D-6). 

EXCEPT 

IC 

Forms  exceptions  to  string  of  values  in  set  declarations. 

EXCLUDE 

IC 

Used  in  set  definition  for  structure  plots. 

Executi ve 

PH 

1 . Executi ve  Control  Deck 

2.  NASTRAN  Executive  System 

Executive  Control 
Deck 

PH 

The  first  of  the  three  data  decks  necessary  to  run  a problem 
under  the  NASTRAN  system.  This  deck  begins  with  the  ID  card 
and  ends  with  the  CEND  card.  Among  other  things,  cards  in  this 
deck  select  the  solution  approach  and  rigid  format  to  be  used, 
limit  the  execution  time,  and  control  checkpointing  and  restart. 

Executive  System 

PH 

The  Executive  System  initiates  a NASTRAN  problem  solution  via 
the  Preface,  allocates  files  to  data  blocks  during  problem 
solution,  controls  the  sequence  of  the  modules  to  be  executed, 
and  provides  for  problem  restart  capability. 

EXIT 

EM 

Program  termination  DMAP  statement. 

External  Sort 

PH 

Order  of  grid,  scalar  and  extra  points  determined  by  the 
user's  numerical  order  of  point  identification. 

Extra  Point 

PH 

A "point"  which  is  defined  on  an  EP0INT  bulk  data  card.  An 
extra  point  has  no  geometrical  coordinates,  defines  only 

one  degree  of  freedom  of  the  model  and  is  used  only  in 
dynamics  solutions. 
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F 

P 

Parameter  value  used  by  MATGPR  to  print  F-set  matrices. 

FBS 

FMM 

Forward  and  Backward  Substitution. 

FE 

P 

Parameter  used  by  MATGPR  to  print  out  FE-set  matrices. 

FIAT 

M 

File  Allocation  Table.  Core  resident  executive  table  where 
data  block  names,  status  of  the  data  blocks  (assigned  to  a 
file,  purged,  equi valenced,  etc.)  and  trailer  for  the  data 
blocks  are  stored. 

FILE 

IA 

Term  appearing  on  the  checkpoint  dictionary  cards  indicating 
the  file  number  (internal)  associated  with  a particular  data 
block. 

FILE 

M 

The  FILE  DMAP  statement  specifies  data  block  characteristi cs 
such  as  TAPE,  SAVE,  and  APPEND. 

File 

PH 

Designates  an  auxiliary  storage  area  or  unit. 

FIND 

IC 

Selects  parameters  for  structure  plot. 

FINIS 

L 

Label  used  in  all  displacement  rigid  format  DMAPs  to  terminate 
execution  of  DMAP. 

Finite  Element 

PH 

Idealized  unit  of  a structural  model  that  represents  the 
distributed  elastic  properties  of  a structure. 

FIST 

M 

File  Status  Table.  Core  resident  executive  table  where 
internal  file  names  and  pointers  to  the  FIAT,  pertaining  only 
to  the  module  being  executed,  are  stored. 

FLAGS 

IA 

Term  appearing  on  the  checkpoint  dictionary  cards  indicating  the 
status  of  a data  block  (equi valenced  or  not). 

FLSYM 

IB 

Structural  symmetry  definition  card  for  use  in  hydroelastic 
problems. 

FLUID 

IC 

Indicates  hydroelastic  harmonic  degrees  of  freedom. 

FM0DE 

P 

Mode  number  of  first  mode  selected  by  user  in  modal  dynamics 
formul  ations . 

F0RCE 

IB 

Static  load  definition  (vector). 

F0RCE 

IC 

Request  for  output  of  element  forces. 

F0RCE1 

IB 

Static  load  definition  (magnitude  and  two  grid  points). 

F0RCE2 

IB 

Static  load  definition  (magnitude  and  four  grid  points). 

F0RCEAX 

IB 

Static  load  definition  for  conical  shell  problem. 

FREEPT 

IB 

Defines  point  on  a free  surface  of  a fluid  for  output  purposes. 

FREQ 

IB 

Frequency  list  definition. 

FREQ$ 

M 

Indicates  restart  with  change  in  frequencies  to  be  solved. 

FREQ1 

IB 

Frequency  list  definition  (linear  increments). 

FREQ2 

IB 

Frequency  list  definition  (logarithmic  increments). 
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FREQRESP 

P 

Parameter  used  in  SDR2  to  indicate  a frequency  response  problem. 

FREQUENCY 

IC 

Selects  the  set  of  frequencies  to  be  solved  in  frequency 
response  problems. 

FRL 

DBT 

Frequency  Response  List. 

FRQSET 

P 

Used  in  FRRD  to  indicate  user  selected  frequency  set. 

FRRD 

FMS 

Frequency  and  Random  Response  - Displacement  approach. 

FSLIST 

IB 

Defines  a free  surface  of  a fluid  in  a hydroelastic  problem. 

Functional  Module 

PH 

An  independent  group  of  subroutines  that  perform  a structural 
analysis  function. 
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G 

P 

1.  Parameter  used  by  MATGPR  to  print  G-set  matrices. 

2.  Parameter  used  to  input  uniform  structural  damping 
coefficient  (D-7  thru  D-9). 

GEI 

DBT 

General  Element  Input. 

GENEL 

IB 

General  element  definition. 

GE0M1 

DBT 

Geometric  data  input  table  - generated  by  the  Input  File 
Processor. 

GE0M2 

DBT 

Connection  input  table  - generated  by  the  Input  File 
Processor. 

GE0M3 

DBT 

Static  load  and  temperature  input  table  - generated  by  the 
Input  File  Processor. 

GE0M4 

DBT 

Displacement  sets  definition  input  table  - generated  by  the 
Input  File  Processor. 

GIN0 

M 

General  input/output.  GIN0  is  a collection  of  subroutines 
which  is  the  input/output  control  system  for  NASTRAN. 

GIN0  Buffer 

PH 

Storage  reserved  in  open  core  for  each  GIN0  file  opened.  Th 
size  of  the  buffer  is  machine  dependent. 

GIN0  File  Number 

PH 

File  number  used  internally  in  DMAP  modules  to  access  data 
blocks. 

GIV 

IB 

Eigenvalue  analysis  method  option  - Givens  (see  EIGR). 

GKAD 

FMS 

General  [K]  Assembler  - Direct. 

GKAM 

FMS 

General  [K]  Assembler  - Modal. 

GM 

DBM 

[Gm]  - multipoint  constraint  transformation  matrix. 

GMD 

DBM 

[G°]  - mulitpoint  constraint  transformation  matrix  used  in 
dynamic  analysis. 

GNFIAT 

M 

Generate  FIAT.  The  preface  routine  which  generates  the 
initial  FIAT. 

G0 

DBM 

[G  ] - structural  matrix  partitioning  transformation  matrix. 

G0D 

DBM 

[G^j]  - Structural  matrix  partitioning  transformation  matrix 
used  in  dynamic  analysis. 

GP1 

FMS 

Geometry  Processor  - part  1 . 

GP2 

FMS 

Geometry  Processor  - part  2. 

GP3 

FMS 

Geometry  Processor  - part  3. 

GP4 

FMS 

Geometry  Processor  - part  4. 

GPCT 

DBT 

Grid  Point  Connection  Table. 

GPDT 

DBT 

Grid  Point  Definition  Table. 

GPI 

M 

General  Problem  Initialization  (see  XGPI). 

GPL 

DBT 

Grid  Point  List. 
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GPLD 

DBT 

Grid  Point  List  used  in  dynamic  analysis. 

GPSETS 

DBT 

Grid  point  plot  sets. 

GPSP 

FMS 

Grid  Point  Singularity  Processor. 

GPST 

DBT 

Grid  Point  Singularity  Table. 

GPTT 

DBT 

Grid  Point  Temperature  Table. 

GPWG 

FMS 

Grid  Point  Weight  Generator. 

GRAV 

IB 

Gravity  vector  definition  card. 

GRDPNT 

P 

Used  in  all  displacement  rigid  formats  to  specify  execution 

of  the  grid  point  weight  generator  (GPWG)  by  the  user.  A 
positive  value  references  a grid  point  of  the  structural 
model.  A value  of  zero  indicates  the  origin  of  the  basic 
coordinate  system. 


GRDSET 

IB 

Grid  point  default  definition  card. 

GRID 

IB 

Grid  point  definition  card. 

Grid  Point 

PH 

A point  in  Euclidean  3 dimensional  space  defined  on  a GRID 
bulk  data  card.  A grid  point  defines  6 degrees  of  freedom, 
3 translational  and  3 rotational. 

GRID  P0INTS 

IC 

Used  in  set  definition  for  structure  plots. 

GRIDB 

IB 

Grid  point  definition  card  for  hydroelastic  model. 

GRIDF 

IB 

Grid  point  definition  card  for  axi symmetric  fluid  cavity. 

GRIDS 

IB 

Grid  point  definition  card  for  slotted  acoustic  cavity. 

HARM0NICS 

IC 

Controls  number  of  harmonics  output  in  axi symmetric 
problems  and  hydroelastic  problems. 

shell 

HB2DD 

DBM 

2 

[Bdd]  - Partition  of  heat  capacity  matrix. 

HB2PP 

DBM 

[B^]  - Partition  of  heat  capacity  matrix. 

HBAA 

DBM 

[B  ] - Partition  of  heat  capacity  matrix, 
aa 

HBDD 

DBM 

[Bdd]  - Partition  of  heat  capacity  matrix. 

HBFF 

DBM 

[B^]  - Partition  of  heat  capacity  matrix. 

HBGG 

DBM 

[B  ] - Heat  capacity  matrix. 

gg 

HBNN 

DBM 

[Bnn]  - Partition  of  heat  capacity  matrix. 

HDLT 

DBT 

Dynamic  loads  table  for  heat  transfer  analysis. 

Header  record 

PH 

Initial  record  of  a data  block.  Typically  a header 
contains  only  2 BCD  words,  the  alphanumeric  name  of 
data  block. 

record 

the 
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HEAT 

IA 

Selects  heat  transfer  analysis  on  APProach  card. 

HFREQ 

P 

High  frequency  limit  for  modal  formulation  of  dynamics 
problems  (D-10  thru  D-12). 

HK2DD 

DBM 

p 

[l<dd]  - Partition  of  heat  conductivity  matrix. 

HK2PP 

DBM 

2 

[Kpp]  - Partition  of  heat  conductivity  matrix. 

HKAA 

DBM 

[Kaa]  - Partition  of  heat  conductivity  matrix. 

HKDD 

DBM 

[Kddl  - Partition  of  heat  conductivity  matrix. 

HKFF 

DBM 

[Kff]  - Partition  of  heat  conductivity  matrix. 

HKFS 

DBM 

[Kf$]  - Partition  of  heat  conductivity  matrix. 

HKGG 

DBM 

[K  J - Heat  conductivity  matrix,  including  estimated  linear 
99  component  of  radiation. 

HKGGX 

DBM 

[Kgg]  ” ^eat  conc*uct1  vity  matrix. 

HKNN 

DBM 

[K  ] - Partition  of  heat  conductivity  matrix. 

H0EF1X 

DBT 

Heat  flux  output  table  for  CHBDY  elements. 

HPD0 

DBM 

{P^}  - Partition  of  dynamic  load  vector. 

HPDT 

DBM 

{Pj}  - Partition  of  dynamic  load  vector. 

HPP0 

DBM 

{Pp}  - Partition  of  dynamic  load  vector. 

HPS0 

DBM 

{P°}  - Partition  of  dynamic  load  vector. 

HQGE 

DBM 

[Qge]  - Element  radiation  flux  matrix  for  heat  transfer  analys 

HRAA 

DBM 

[R.a]  - Partition  of  radiation  matrix. 

ad 

HRDD 

DBM 

[Rdd]  - Partition  of  radiation  matrix. 

HRFF 

DBM 

[Rff]  - Partition  of  radiation  matrix. 

HRGG 

DBM 

[Rgg]  - Radiation  matrix  for  heat  transfer  analysis. 

HRNN 

DBM 

[Rnn]  - Partition  of  radiation  matrix. 

HSLT 

DBT 

Static  heat  flux  table. 

HT0L 

DBT 

List  of  output  time  steps  for  heat  transfer. 
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IC 

IC 

Transient  analysis  initial  condition  set  selection. 

ID 

IA 

The  first  card  of  any  data  deck  is  the  identification  (ID) 
card.  The  two  data  items  on  this  card  are  BCD  values. 

IFP 

EM 

Input  File  Processor.  The  preface  module  which  processes 
the  sorted  Bulk  Data  Deck  and  outputs  various  data  blocks 
depending  on  the  card  types  present  in  the  Bulk  Data  Deck. 

IFP1 

EM 

Input  File  Processor  1.  The  preface  module  which  processes 
the  Case  Control  Deck  and  writes  the  CASECC,  PCDB  and  XYCDB 
data  blocks . 

IFP3 

EM 

Input  File  Processor  3.  The  preface  module  which  processes 
bulk  data  cards  for  a conical  shell  problem. 

I FP4 

EM 

Input  File  Processor  4.  The  preface  module  which  processes 
bulk  data  cards  for  a hydroelastic  problem. 

IMAG 

IC 

Output  request  for  real  and  imaginary  parts  of  some  quantity 
such  as  displacement , load,  single  point  force  of  constrai nt 
element  force,  or  stress. 

IMPL 

P 

Parameter  constant  used  in  executive  module  PARAM. 

INCLUDE 

IC 

Used  in  set  definition  for  structure  plots. 

INERTIA 

P 

Used  in  printing  rigid  format  error  messages  for  Static 
Analysis  with  Inertia  Relief  (D-2). 

INERTIA  RELIEF 

IA 

Selects  rigid  format  for  static  analysis  with  inertia  relief 

INPT 

M 

A reserved  NASTRAN  physical  unit  (Tape)  which  must  be  set 
up  by  the  user  when  used. 

INPUT 

FMU 

Generates  most  of  bulk  data  for  selected  academic  problems. 

Input  Data  Block 

PH 

A data  block  input  to  a module.  An  input  data  block  must 
have  been  previously  output  from  some  module  and  may  not  be 
written  on. 

Input  Data  Cards 

PH 

The  card  input  data  to  the  NASTRAN  system  are  in  3 sets,  the 
Executive  Control  Deck,  the  Case  Control  Deck,  and  the  Bulk 
Data  Deck. 

INPUTT1 

FMU 

Reads  data  blocks  from  GIN0-wri tten  user  tapes. 

INPUTT2 

FMU 

Reads  data  blocks  from  F0RTRAN-wri tten  user  tapes. 

INPUTT3 

FMX 

Dummy  user  input  module. 

INPUTT4 

FMX 

Dummy  user  input  module. 

Internal  Sort 

PH 

Same  order  as  external  sort  except  when  SEQGP  or  SEQEP  bulk 
data  cards  are  used  to  change  the  sequence. 

INV 

IB 

Inverse  power  eigenvalue  analysis  option  - specified  on 
EIGR,  EIGB  or  EIGC  cards. 

IRES 

P 

Causes  printout  of  residual  vectors  in  statics  rigid  formats 

when  set  nonnegative  via  a PARAM  bulk  data  card.  (D-l,  D-2, 
D-4,  D-5 , D-6) . 
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JUMP 

EM 

Unconditional  transfer  DMAP  statement. 

JUMPPL0T 

P 

Parameter  used  by  structure  plotter  modules  PLTSET  and  PL0T. 

K2DD 

DBM 

o 

[Kdd]  - Partition  of  direct  input  stiffness  matrix. 

K2DPP 

DBM 

p j 

[IC°]  - Direct  input  stiffness  matrix  for  all  physical  points 
pp  from  bulk  data  deck. 

K2PP 

DBM 

[Kpp]  ” Dl’rect  lnPut  stiffness  matrix  for  all  physical  points. 

K2PP 

IC 

Direct  input  stiffness  matrix  selection. 

K2PP$ 

M 

Indicates  restart  with  change  in  direct  input  stiffness  matrices 

K2XPP 

DBM 

2x 

[K  ] - Direct  input  stiffness  matrix  excluding  hydroelastic 
pp  boundary  stiffness  matrix. 

K4AA 

DBM 

4 

[K  J - Partition  of  structural  damping  matrix, 
aa 

K4FF 

DBM 

4 

[KffJ  - Partition  of  structural  damping  matrix. 

K4GG 

DBM 

[K4  ] - Structural  damping  matrix  generated  by  Structural 
99  Matrix  Assembler. 

K4NN 

DBM 

4 

[KnnJ  - Partition  of  structural  damping  matrix. 

KAA 

DBM 

[K  ] - Partition  of  stiffness  matrix, 
aa 

KBFS 

DBM 

[Kb  ] - Partition  of  combination  of  elastic  stifffness 
matrix  and  differential  stiffness  matrix. 

KBFL 

DBM 

CKb  ~ Hydroelastic  boundary  stiffness  matrix. 

KBLL 

DBM 

[Kb  ] - Combination  of  elastic  stiffness  and  differential 

stiffness  used  in  static  analysis  with  differential 
sti ffness . 

KBSS 

DBM 

[Kb  ] - Partition  of  combination  of  stiffness  matrix  and 
differential  stiffness  matrix. 

KDAA 

DBM 

[Kd  ] - Partition  of  differential  stiffness  matrix, 
aa 

KDAAM 

DBM 

-[Kd  ] - Differential  stiffness  matrix  used  in  formulation 
ad  of  buckling  problems  (D-5). 

KDD 

DBM 

[K  , ,]  - Stiffness  matrix  used  in  direct  formulation  of 
dynamics  problems  (D-7  thru  D-9). 

KDEK2 

P 

Parameter  indicating  equivalence  of  KDD  and  K2DD. 

KDEKA 

P 

Parameter  indicating  equivalence  of  KDD  and  KAA. 

KDFF 

DBM 

[Kdf]  - Partition  of  differential  stiffness  matrix. 

KDFS 

DBM 

[Kd$]  - Partition  of  differential  stiffness  matrix. 

KDGG 

DBM 

[Kd  ] - Differential  stiffness  matrix  prepared  by  Differential 
g9  Stiffness  Matrix  Generator 

KDNN 

DBM 

[Kd  ] - Partition  of  differential  stiffness  matrix, 
nn 
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KDSS 

DBM 

- Partition  of  differential  stiffness  matrix. 

KFF 

DBM 

[Kff] 

- Partition  of  stiffness  matrix. 

KFS 

DBM 

1 1 

i n 
<4— 

i i 

- Partition  of  stiffness  matrix. 

KGG 

DBM 

[V 

- Stiffness  matrix  generated  by  Structural  Matrix 
Assembler. 

KGGL 

DBM 

CKgV 

- Stiffness  matrix  for  linear  elements.  Used  only  in 
the  Piecewise  Linear  Analysis  Rigid  Format  (D-6). 

KGGLPG 

P 

Purge  flag  for  KGGL  matrix.  If  set  to  -1,  it  implies  that 
there  are  no  linear  elements  in  the  structural  model.  (D-6). 

KGGNL 

DBM 

[O 

- Stiffness  matrix  for  the  nonlinear  elements.  Used 
in  the  Piecewise  Linear  Analysis  Riaid  Format  only. 
(D-6). 

KGGSUM 

DBM 

Sum  of  KGGNL  and  KGGL.  Used  in  the  Piecewise  Linear  Analysis 
Rigid  Format  only.  (D-6). 

KGGX 

DBM 

[Kx  ] 

L ggJ 

- Stiffness  matrix  excluding  general  elements. 

KGGXL 

DBM 

[Kggh 

- Stiffness  matrix  for  linear  elements  (excluding 
general  elements).  Used  in  the  Piecewise  Linear 
Rigid  Format  only.  (D-6). 

KHH 

DBM 

- Stiffness  matrix  used  in  modal  formulation  of 
dynamics  problems  (D-10  thru  D-12). 

KLL 

DBM 

- Stiffness  matrix  used  in  solution  of  problems  in 
static  analysis  (D-l , D-2,  D-4,  D-5,  D-6). 

KLR 

DBM 

1 — 1 
7^ 
*=> 

-s 

i — i 

- Partition  of  stiffness  matrix. 

KNN 

DBM 

£KrJ 

- Partition  of  stiffness  matrix. 

K00 

DBM 

CK<J 

- Partition  of  stiffness  matrix. 

KRR 

DBM 

[Krr] 

- Partition  of  stiffness  matrix. 

KSS 

DBM 

[Kss] 

- Partition  of  stiffness  matrix. 
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L 

P 

Parameter  value  used  by  MATGPR  to  print  L-set  matrices. 

LABEL 

EM 

DMAP  location. 

LABEL 

IC 

Defines  third  line  of  titles  to  be  printed  on  each  page  of 
printer  output.  Also  used  on  plots. 

LABEL 

IC 

Requests  identification  of  grid  points  and/or  elements  on 
structure  plot. 

LAMA 

DBT 

Real  eigenvalues. 

LB  Li 

L 

A label  used  in  displacement  approach  rigid  formats  where  i 
represents  one  or  more  characters  used  to  form  unique  labels 

LBLL 

DBM 

b b 

[L^]  - Lower  triangular  factor  of  [K°£]. 

LEFT  TICS 

IC 

Request  for  tic  marks  to  be  plotted  on  left  hand  edge  of 
frame  for  X-Y  plots. 

LFREQ 

P 

Low  frequency  limit  for  modal  formulation  of  dynamics 
problems  (D-10  thru  D-12). 

LGPWG 

L 

Label  used  in  conjunction  with  the  Grid  Point  Weight 
Generator. 

LINE 

IC 

Number  of  data  lines  printed  per  page  of  printer  output. 
It  should  be  set  to  50  for  11  x 17  inch  paper,  and  to  35 
for  8 1/2  x 17  inch  paper. 

LLL 

DBM 

[L^]  - Lower  triangular  factor  of  [K^]. 

LM0DES 

P 

Number  of  lowest  modes  for  modal  formulation  of  dynamics 
problems  (D-10  thru  D-12). 

L0AD 

IB 

Static  load  combination  definition. 

L0AD 

IC 

Static  load  set  selection. 

L0AD$ 

M 

Indicates  restart  with  change  in  static  load  set  request. 

L0GARITHMIC 

IC 

Requests  logarithmic  scales  for  X-Y  plots. 

L0GPAPER 

IC 

Requests  logarithmic  paper  for  X-Y  plots. 

L00 

DBM 

[L  1 - Lower  triangular  factor  of  [K  1. 

L00P1 $ 

M 

Indicates  looping  problem  in  modified  restart.  (PM-4.3.7.1) 

L00PBGN 

L 

Signifies  the  beginning  of  the  Piecewise  Linear  Analysis 
Rigid  Format  DMAP  Loop.  (D-6). 

L00PEND 

L 

Signifies  the  end  of  the  Piecewise  Linear  Analysis  Rigid 
Format  DMAP  loop.  (D-6). 

L00P$ 

M 

Indicates  looping  problem  in  modified  restart.  (PM-4.3.7.1) 

L0WER  TICS 

IC 

Request  for  tic  marks  to  be  plotted  on  bottom  edge  of  frame 
for  X-Y  plots. 

LUSET 

P 

Order  of  USET. 

LUSETD 

P 

Order  of  USETD. 
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M 

P 

Parameter  value  used  by  MATGPR  to  print  M-set  matrices. 

M2DD 

DBM 

2 

[M^]  - Partition  of  direct  input  mass  matrix. 

M2DPP 

DBM 

[M^]  - Direct  input  mass  matrix  for  all  physical  points  from 
pp  Bulk  Data  Deck. 

M2PP 

DBM 

p 

[Mppj  - Direct  input  mass  matrix  for  all  physical  points. 

M2PP 

IC 

Direct  input  mass  matrix  selection. 

M2PP$ 

M 

Indicates  restart  with  change  in  direct  input  mass  matrices. 

MAA 

DBM 

[Maa]  - Partition  of  mass  matrix, 
aa 

MASS 

IB 

Eigenvector  normalization  option  - used  on  EIGR  card. 

MAT1 

IB 

Material  definition  card  for  isotropic  material. 

MAT2 

IB 

Material  definition  card  for  anisotropic  material. 

MAT  3 

IB 

Material  definition  card  for  orthotropic  material. 

MAT4 

IB 

Thermal  material  definition  card  for  isotropic  material. 

MAT  5 

IB 

Thermal  material  definition  card  for  anisotropic  material. 

MATGPR 

FMU 

Utility  module  for  printing  matrices. 

MATP00L 

DBT 

Grid  point  oriented  direct  input  matrix  data  pool,  output  by 
Input  File  Processor  and  used  by  functional  module  MTRXIN. 

MATPRN 

FMU 

Utility  module  for  printing  matrices. 

MATPRT 

FMU 

Utility  module  for  printing  matrices. 

Matrix  Control  Block 

PH 

A seven  word  array,  the  first  word  is  a GIN0  file  number, 
and  words  2 through  7 comprise  a matrix  trailer. 

Matrix  Data  Block 

PH 

A data  block  is  classified  as  a matrix  if  and  only  if  it  is 
generated  by  one  of  the  NASTRAN  matrix  packing  routines, 
PACK  or  BLDPK. 

Matrix  Decomposition 

PH 

A factorization  of  a matrix  K so  that  K = LU  where  L is  a 
unit  lower  triangular  matrix  and  U is  an  upper  triangular 
matrix. 

MATS1 

IB 

Specifies  table  references  for  stress-dependent  material 
properties. 

MATT1 

IB 

Specifies  table  references  for  temperature-dependent 
isotropic  material  properties. 

MATT2 

IB 

Specifies  table  references  for  temperature-dependent 
anisotropic  material  properties. 

MATT  3 

IB 

Specifies  table  references  for  temperature-dependent 
orthotropic  material  properties. 

MATT4 

IB 

Specifies  table  references  for  temperature-dependent 

isotropic,  thermal  material  properties. 
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MATT5 

IB 

Specifies  table  references  for  temperature-dependent , 
anisotropic,  thermal  material  properties. 

MAX 

IB 

Eigenvector  normalization  option  - used  on  EIGR,  EIGB  and 
EIGC  cards. 

MAXIMUM  DEF0RMATI0N 

IC 

Indicates  scale  for  deformed  structure  plots. 

MAX  IT 

P 

Limits  maximum  number  of  iterations  in  nonlinear  heat  transfer 
analysis. 

MAXLINES 

IC 

Maximum  printer  output  line  count  - default  value  is  20000. 

MCE1 

FMS 

Multipoint  Constraint  Eliminator  - part  1. 

MCE2 

FMS 

Multipoint  Constraint  Eliminator  - part  2. 

MDD 

DBM 

[M. .]  - Mass  matrix  used  in  direct  formulation  of  dynamics 
da  problems  (D-7  thru  D-9). 

MDEMA 

P 

Parameter  indicating  equivalence  of  MDD  and  MAA. 

MDLCEAD 

P 

Used  in  printing  rigid  format  error  messages  for  modal 
complex  eigenvalue  analysis  (D-10). 

MDLFRRD 

P 

Used  in  printing  rigid  format  error  messages  for  modal 
frequency  response  (D-ll). 

MDLTRD 

P 

Used  in  printing  rigid  format  error  messages  for  modal 
transient  response  ( D-l 2 ) . 

MERGE 

FMM 

Matrix  merge  functional  module. 

METH0D 

IC 

Selects  method  for  real  eigenvalue  analysis. 

METH0DS 

M 

Indicates  restart  with  change  in  eigenvalue  extraction 
procedures . 

MFF 

DBM 

[M^]  - Partition  of  mass  matrix. 

MGG 

DBM 

[Mgg]  - Mass  matrix  generated  by  Structural  Matrix  Assembler. 

MHH 

DBM 

[M,  .]  - Mass  matrix  used  in  modal  formulation  of  dynamics 
problems  (D-10  thru  D-l 2) . 

MI 

DBM 

[m]  - Modal  mass  matrix. 

MLL 

DBM 

[Mu]  - Partition  of  mass  matrix. 

MLR 

DBM 

[M£r]  - Partition  of  mass  matrix. 

MNN 

DBM 

[M  ] - Partition  of  mass  matrix, 
nn 

M0A 

DBM 

[Ml  - Partition  of  mass  matrix. 
L oa 

M0DA 

FMX 

This  module  is  reserved  for  user  implementation. 

M0DACC 

P 

Requests  mode  acceleration  data  recovery. 

M0DAL 

IC 

Requests  structure  plots  of  mode  shapes. 

M0DAL 

P 

Indicates  modal  as  opposed  to  direct  formulation  of  dynamics 

problems.  (D-10  thru  D-l 2) . 
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M0DAL  C0MPLEX  EIGENVALUES 

IA 

Selects  rigid  format  for  modal  complex  eigenvalue  analysis. 

M0DAL  FREQUENCY 

RESP0NSE 

IA 

Selects  rigid  format  for  modal  frequency  and  random  response. 

M0DAL  TRANSIENT 

RESP0NSE 

IA 

Selects  rigid  format  for  modal  transient  response. 

M0DB 

FMX 

This  module  is  reserved  for  user  implementation. 

M0DC 

FMX 

This  module  is  reserved  for  user  implementation. 

M0DEL 

IC 

Indicates  model  number  of  structure  plotter. 

M0DES 

IA 

Selects  rigid  format  for  normal  mode  analysis. 

M0DES 

IC 

Duplicates  output  requests  for  eigenvalue  problems. 

M0DES 

P 

Used  in  printing  rigid  format  error  messages  for  normal 

modes  analysis  (D-3). 
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Modified  Restart 

PH 

Restarting  (see  Restart)  a NASTRAN  problem  and  redirecting 
its  solution  by  changing  the  rigid  format  and/or  selected 
input  data. 

Module 

PH 

A logical  group  of  subroutines  which  performs  a defined 
function. 

M0MAX 

IB 

Conical  shell  moment  definition  card. 

M0MENT 

IB 

Static  moment  load  definition  (vector). 

M0MENT1 

IB 

Static  moment  load  definition  (magnitude  and  two  grid  points 

M0MENT2 

IB 

Static  moment  load  definition  (magnitude  and  four  grid  point? 

M00 

DBM 

[Ml  “ Partition  of  mass  matrix. 

MPC 

IB 

Multipoint  constraint  definition. 

MPC 

IC 

Multipoint  constraint  set  request. 

MPC$ 

M 

Indicates  restart  with  change  in  multipoint  constraints. 

MPCADD 

IB 

Multipoint  constraint  set  definition. 

MPCAX 

IB 

Conical  shell  multipoint  constraint  definition. 

MPCF1 

P 

No  multipoint  constraints. 

MPCF2 

P 

No  change  in  multipoint  constraints  for  loop. 

MPL 

PH 

Module  properties  list.  The  MPL  defines  each  DMAP  module's 
name,  the  number  of  input,  output  and  scratch  files  required 
and  the  parameter  list.  It  is  used  by  the  preface  module 
XGPI  to  generate  the  0SCAR. 

MPT 

DBT 

Material  Properties  Table  - output  by  Input  File  Processor. 

MPY 

M 

Parameter  constant  used  in  executive  module  PARAM. 

MPYAD 

FMM 

Performs  multi  ply-add  matrix  operation. 

MR 

DBM 

[mr]  - Rigid  body  mass  matrix. 

MRR 

DBM 

[M  ]-  Partition  of  mass  matrix. 

MTRXIN 

FMS 

Selects  direct  input  matrices  for  current  loop  in  dynamics 
problems  (D-7  thru  D-12). 

MX 

IC 

Indicates  negative  x-axis  direction  for  structure  plot. 

MY 

IC 

Indicates  negative  y-axis  direction  for  structure  plot. 

MZ 

IC 

Indicates  negative  z-axis  direction  for  structure  plot. 
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N 

M 

Used  in  parameter  section  of  DMAP  statement.  Indicates  that 
parameter  may  not  be  given  an  initial  value  with  a PARAM  bulk 
data  card. 

N 

P 

Parameter  value  used  by  MATGPR  to  print  N-set  matrices. 

NASTPLT 

IC 

Requests  NASTRAN  general  purpose  plotter. 

NASTRAN 

M 

Acronym  for  NAsa  STRuctural  ANalysis  program. 

NASTRAN  Data  Deck 

PH 

The  composite  deck  consisting  of  the  Executive  Control  Deck, 
the  Case  Control  Deck,  and  the  Bulk  Data  Deck.  This  deck,  when 
preceeded  by  any  necessary  operating  system  control  cards, 
constitutes  the  complete  card  input  for  a NASTRAN  run  (PM-5). 

NE 

P 

Parameter  value  used  by  MATGPR  to  print  out  NE-set  matrices. 

NEIGV 

P 

Number  of  real  eigenvalues  found. 

NEVER 

P 

Set  to  +1  by  a DMAP  PARAM  statement  in  the  Piecewise  Linear 
Analysis  Rigid  Format  (D-6). 

New  Problem  Tape 

PH 

See  Problem  Tape. 

NLFT 

DBT 

Nonlinear  function  table. 

NLL0AD 

IC 

Requests  nonlinear  load  output  for  transient  problems. 

N0 

IA 

Option  used  on  CHKPNT  card,  indicates  that  no  checkpoint 
is  desired. 

N0A 

P 

Indicates  no  constraints  applied  to  structural  model. 

N0ABFL 

P 

No  fluid-structure  interface  in  a hydroelastic  problem. 

N0B2PP 

P 

No  direct  input  damping  matrix. 

N0BGG 

P 

No  viscous  damping  matrix  (D-7  thru  D-9). 

N0CSTM 

P 

No  Coordinate  System  Transformation  Matrices. 

N0D 

P 

No  output  request  that  is  limited  to  independent  degrees 
of  freedom. 

N0DLT 

P 

No  Dynamic  Loads  Table- 

N0EED 

P 

No  Eigenvalue  Extraction  Data 

N0ELMT 

P 

No  elements  are  defined. 

N0FL 

P 

No  fluid-structure  interface  and  no  fluid  gravity  in  a hydro- 
elastic problem. 

N0FRL 

P 

No  Frequency  Response  List. 

N0GENEL 

P 

No  general  elements. 

N0GPDT 

P 

No  Grid  Point  Definition  Table. 

N0GRAV 

P 

No  gravity  loads. 

N0K2DPP 

P 

No  direct  input  stiffness  matrix  from  Bulk  Data  Deck. 

N0K2PP 

P 

No  direct  input  stiffness  matrices. 
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N0K4GG 

P 

No  structural  damping  matrix. 

N0KBFL 

P 

No  fluid  gravity  or  structural  interface  in  a hydroelastic 
problem. 

N0L 

P 

No  independent  degrees  of  freedom. 

N0LIN1 

IB 

Nonlinear  transient  dynamic  load  set  definition  card. 

N0LIN2 

IB 

Nonlinear  transient  dynamic  load  set  definition  card. 

N0LIN3 

IB 

Nonlinear  transient  dynamic  load  set  definition  card. 

N0LIN4 

IB 

Nonlinear  transient  dynamic  load  set  definition  card. 

N0L00PS 

M 

Indicates  restart  of  problem  without  DMAP  loop.  (PM-4. 3.7.1 ) . 

N0M2DPP 

P 

No  direct  input  mass  matrix  from  Bulk  Data  Deck. 

N0M2PP 

P 

No  direct  input  mass  matrices. 

N0MGG 

P 

If  functional  module  SMA2  generates  a zero  mass  matrix, 
N0MGG  is  set  to  -1.  Otherwise,  it  is  set  to  +1. 

N0M0D 

P 

Mode  acceleration  data  recovery  not  requested. 

N0NCUP 

P 

Indicates  diagonal  MHH,  BHH,  and  KHH  allowing  uncoupled 
solution  in  TRD  and  FRRD. 

N0NE 

IC 

Override  for  output  and  bulk  data  deck  echo  requests. 

N0NLFT 

P 

No  nonlinear  function  table. 

N0NLINEAR 

IC 

Selects  nonlinear  load  for  transient  problems. 

N0NLSTR 

P 

No  stress  output  request  for  nonlinear  elements  (D-6). 

N0P 

M 

Parameter  constant  used  in  executive  module  PARAM. 

N0P 

P 

No  output  request  involving  dependent  degrees  of  freedom 
or  stresses. 

N0PSDL 

P 

No  Power  Spectral  Density  List. 

N0RMAL  M0DES 

IA 

Selects  rigid  format  for  normal  mode  analysis. 

N0SET 

P 

No  dependent  coordinates. 

N0SIMP 

P 

No  structural  elements  are  defined. 

N0S0RT2 

P 

No  request  for  output  sorted  by  point  number  or  element  number. 

N0SR 

P 

No  single-point  constraints  or  free  body  supports. 

N0T 

M 

Parameter  constant  used  in  utility  module  PARAM. 

N0TFL 

P 

No  Transfer  Function  List. 

N0TRL 

P 

No  Transient  Response  List. 

N0UE 

P 

No  extra  points  introduced  for  dynamic  analysis. 

NPLALIM 

P 

Set  by  module  PLA1  as  the  Piecewise  Linear  Analysis  Rigid 
Format  DMAP  loop  counter.  (D-6) 
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NPTP 

M 

New  Problem  Tape  - a reserved  NASTRAN  physical  unit  (TAPE) 
which  must  be  set  up  by  the  user  when  used. 

NSIL 

P 

Order  of  SIL  table. 

NSKIP 

P 

Locate  current  boundary  conditions  in  Case  Control. 

NUMF 

M 

New  User  Master  File  - used  only  when  operating  NASTRAN  as 
a user  master  file  editor.  (See  UMFEDIT) . A reserved 
NASTRAN  physical  unit  (tape)  which  must  be  set  up  by  the 
user  when  used. 

NVECTS 

P 

Number  of  eigenvectors  found. 

7.1 -24a  (9/1/70) 


NASTRAN  DICTIONARY 


0 

P 

Parameter  value  used  by  MATGPR  to  print  0-set  matrices. 

0BEF1 

DBT 

Element  force  output  table  (D-5). 

0BES1 

DBT 

Element  stress  output  table  (D-5). 

0BQG1 

DBT 

Forces  of  single  point  constraint  output  table  (D-5). 

0CEIGS 

DBT 

Complex  eigenvalue  summary  table  (D-7,  D-10). 

0CPHIP 

DBT 

Complex  eigenvector  output  table  (D-7,  D-10). 

0EF1 

DBT 

Element  force  output  table  (D-l,  D-2,  D-4,  D-5,  D-6). 

0EF2 

DBT 

Element  force  output  table  - S0RT2  (D-9,  D-l 2 ) . 

0EFB1 

DBT 

Element  force  output  table  (D-4). 

0EFC1 

DBT 

Element  force  output  table  - complex  (D-7,  D-8,  D-10,  D-ll). 

0EFC2 

DBT 

Element  force  output  table  - complex  - S0RT2  (D-8,  D-ll). 

0EIGS 

DBT 

Real  Eigenvalue  summary  output  table  (D-3,  D-5). 

0ES1 

DBT 

Element  stress  output  table  (D-l,  D-2,  D-4,  D-5,  D-6). 

0ES2 

DBT 

Element  stress  output  table  - S0RT2  (D-9,  D-12). 

0ESB1 

DBT 

Element  stress  output  table  (D-4). 

0ESC1 

DBT 

Element  stress  output  table  - complex  (D-7,  D-8,  D-10,  D-ll) 

0ESC2 

DBT 

Element  stress  output  table  - complex  - S0RT2  (D-8,  D-ll). 

0FP 

FMS 

Output  File  Processor. 

0FREQUENCY 

IC 

Selects  from  the  solution  set  of  frequencies  a subset  for 
output  requests. 

0GPST 

DBT 

Grid  point  singularity  output  table. 

0GPWG 

DBT 

Grid  point  weight  generator  output  table. 

Old  Problem  Tape 

PH 

See  Problem  Tape. 

0L0AD 

IC 

Request  for  output  of  external  load  vector. 

0MIT 

IB 

Omitted  coordinate  definition  card. 

0MIT 

P 

Indicates  no  omitted  coordinates. 

0MIT1 

IB 

Omitted  coordinate  definition  card. 

0MITAX 

IB 

Omitted  coordinate  definition  card  for  conical  shell 
problems . 

0NLES 

DBT 

Output  table  for  nonlinear  element  stresses  (D-6). 

Open  Core 

PH 

A contiguous  block  of  working  storage  defined  by  a labeled 
common  block,  whose  length  is  a variable  determined  by  the 
NASTRAN  executive  routine  C0RSZ. 

0PG1 

DBT 

Static  load  output  table  (D-l,  D-2,  D-4,  D-5,  D-6). 
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0PHID 

DBT 

Output  table  for  complex  eigenvectors  - solution  set  (D-7). 

0PHIG 

DBT 

Eigenvector  output  table  (D-3,  D-5) . 

0PHIH 

DBT 

Output  table  for  complex  eigenvectors  - solution  set  (D-10). 

0PNL1 

DBT 

Output  table  for  nonlinear  loads  - solution  set,  S0RT1 
(D-9,  D-12). 

0PNL2 

DBT 

Output  table  for  nonlinear  loads  - solution  set,  S0RT2 
(D-9,  D-12). 

0PP1 

DBT 

Dynamic  load  output  table  (D-9,  D-12). 

0PP2 

DBT 

Dynamic  load  output  table  - S0RT2  (D-9,  D-12). 

0PPC1 

DBT 

Dynamic  load  output  table  - S0RT1 , complex  (D-8,  D-ll). 

0PPC2 

DBT 

Dynamic  load  output  table  - S0RT2,  complex  (D-8,  D-ll). 

0PTP 

M 

Old  Problem  Tape  - a reserved  NASTRAN  physical  unit  (tape) 
which  must  be  set  up  by  the  user  when  used. 

0QBG1 

DBT 

Forces  of  single-point  constraint  output  table  (D-4). 

0QG1 

DBT 

Single-point  constraint  force  output  table  (D-l,  D-2,  D-4, 
D-5,  D-6) . 

0QP1 

DBT 

Single-point  constraint  force  output  table  S0RT1  (D-9, 
D-12). 

0QP2 

DBT 

Single-point  constra;nt  force  output  table  S0RT2  (D-9, 
D-12). 

0QPC1 

DBT 

Single-point  constraint  force  output  table  - complex,  S0RT1 
(D-7,  D-8,  D-10,  D-ll). 

0QPC2 

DBT 

Single-point  constraint  force  output  table  - complex,  S0RT2 
(D-7,  D-8,  D-10,  D-ll). 

0R 

M 

Parameter  constant  used  in  executive  module  PARAM. 

0RIGIN 

IC 

Locates  origin  for  structure  plot. 

0RTH0GRAPHIC 

IC 

Specifies  orthographic  projection  for  structure  plot. 

0SCAR 

PH 

Operation  sequence  control  array.  Executive  table  residing 
on  the  Data  Pool  File  which  contains  the  sequence  of  operations 
to  be  executed  for  a problem  solution.  The  0SCAR  is  an 
expansion  of  a DMAP  sequence,  either  input  by  the  user  or 
extracted  from  a rigid  format,  in  internal  format. 

0UBGV1 

DBT 

Displacement  vector  output  table  (D-4). 

0UDV1 

DBT 

Displacement  vector  output  table  - solution  set,  S0RT1  (D-9). 

0UDV2 

DBT 

Displacement  vector  output  table  - solution  set,  S0RT2  (D-9). 

0UDVC1 

DBT 

Displacement  vector  output  table  - solution  set,  S0RT1 , 
complex  (D-8,  D-ll ) . 
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0UDVC2 

DBT 

Displacement  vector  output  table  - solution  set,  S0RT2, 
complex  (D-8,  D-ll). 

0UGV1 

DBT 

Displacement  output  table  (D-l , D-2,  D-4,  D-5,  D-6). 

0UHV1 

DBT 

Displacement  vector  output  table  - solution  set,  S0RT1 

(D-12). 

0UHV2 

DBT 

Displacement  vector  output  table  - solution  set,  S0RT2  (D-12). 

0UHVC1 

DBT 

Displacement  vector  output  table  - solution  set,  S0RT1 , 
complex  (D-ll). 

0UHVC2 

DBT 

Displacement  vector  output  table  - solution  set,  S0RT2 
complex  (D-ll). 

0UPV1 

DBT 

Displacement  vector  output  table  - S0RT1  (D-9,  D-12). 

0UPV2 

DBT 

Displacement  vector  output  table  - S0RT2  (D-9,  D-12). 

0UPVC1 

DBT 

Displacement  vector  output  table  - complex,  S0RT1  (D-8, 

D-ll). 

0UPVC2 

DBT 

Displacement  vector  output  table  - complex,  S0RT2  (D-8, 

D-ll). 

0UTPUT 

FMX 

This  module  is  reserved  for  user  implementation. 

0UTPUT 

IC 

Marks  beginning  of  printer  output  request  packet  - optional. 

Output  Data  Block 

PH 

A data  block  output  from  a module.  A data  block  may  be  output 
from  one  and  only  one  module.  Having  been  output,  it  may  be 
used  as  an  input  data  block  as  many  times  as  necessary. 

0UTPUT1 

FMU 

Writes  data  blocks  on  GIN0-written  user  tapes. 

0UTPUT2 

FMU 

Writes  data  blocks  on  F0RTRAN-wri tten  user  tapes. 

0UTPUT3 

FMU 

Punches  matrices  on  DMI  cards. 

0UTPUT4 

FMX 

Dummy  user  output  module. 

0UTPUT(PL0T) 

IC 

Marks  beginning  of  output  request  packet  for  structure  plots. 

0UTPUT (XY0UT ) 

IC 

Marks  beginning  of  output  request  packet  for  X-Y  plots. 

0UTPUT (XYPL0T ) 

IC 

Marks  beginning  of  output  request  packet  for  X-Y  plots. 
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p 

P 

Parameter  value  used  in  MATGPR  to  print  P-set  matrices. 

Packed  Format 

PH 

A matrix  is  said  to  be  in  packed  format  if  only  the  nonzero 
elements  of  the  matrix  are  written. 

PAPER  SIZE 

IC 

Selects  paper  size  for  structure  plots  using  table  plotters. 

PARAM 

FMU 

Performs  specified  operations  on  DMAP  parameters. 

PARAM 

IB 

Parameter  definition  card. 

Parameter 

PH 

A F0RTRAN  variable  communicated  to  a DMAP  module  by  the  NASTRAN 
Executive  System  through  blank  common.  A parameter's  position 
in  the  DMAP  calling  sequence  to  a module  corresponds  to  the 
position  of  the  parameter  in  blank  common  at  module  execution 
time. 

PARAML 

FMU 

Selects  parameters  from  a user  input  matrix  or  table. 

PARAMR 

FMU 

Performs  specified  operations  on  real  or  complex  parameters. 

PARTN 

FMM 

Matrix  partitioning  functional  module. 

PBAR 

IB 

Bar  property  definition  card. 

PBL 

DBM 

A scalar  multiple  of  the  PL  load  vector.  Used  only  in  the 
Differential  Stiffness  Rigid  Format  (D-4). 

PBS 

DBM 

A scalar  multiple  of  the  PL  load  vector.  Used  only  in  the 
Differential  Stiffness  Rigid  Format  (D-4). 

PCDB 

DBT 

Plot  control  data  block  (table  for  use  with  structure  plotter 
functional  module  PLTSET). 

PC0NEAX 

IB 

Conical  shell  element  property  definition  card. 

PDAMP 

IB 

Scalar  damper  property  definition  card. 

PDF 

DBM 

Dynamic  load  matrix  for  frequency  analysis. 

PDT 

DBM 

Linear  dynamic  load  matrix  for  transient  analysis. 

PDUMi 

IB 

Property  definition  card  for  dummy  elements  1 through  9. 

PELAS 

IB 

Scalar  elastic  property  definition  card. 

PEN 

IC 

Selects  pen  size  for  structure  plots  using  table  plotters. 

PENSIZE 

IC 

Selects  pen  size  for  X-Y  plots  using  table  plotters. 

PERSPECTIVE 

IC 

Specifies  perspective  projection  for  structure  plots. 

PFILE 

P 

Parameter  used  by  PL0T  module. 

PG 

DBM 

Incremental  load  vector  used  in  Piecewise  Linear  Analysis 
( D-6) . 

PG 

DBM 

Statics  load  vector  generated  by  SSG1 . 

PG1 

DBM 

Static  load  vector  for  Piecewise  Linear  Analysis  (D-6). 

PGG 

DBM 

Appended  static  load  vector  (D-l,  D-2). 
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PGV1 

DBM 

Matrix  of  successive  sums  of  incremental  load  vectors  used 
only  in  Piecewise  Linear  Analysis  Rigid  Format  (D-6). 

PHASE 

I C 

Requests  magnitude  and  chase  form  of  complex  quantities. 

PHBDY 

IB 

Boundary  element  property  definition  card  for  heat  transfer 
analysis . 

PHIA 

DBM 

[ti  ] - Real  eigenvectors  - solution  set. 
a 

PHID 

DBM 

[0^]  - Complex  eigenvectors  - solution  set,  direct  formulation 

PHIDH 

DBM 

[4>dh]  - Transformation  matrix  between  modal  and  physical 
coordinates . 

7.1 -28a  (4/1/73) 


N AST RAN  DICTIONARY 


PHIG 

DBM 

[<J)q]  - Real  eigenvectors. 

PHIH 

DBM 

[<^]  - Complex  eigenvectors  - solution  set,  modal  formulation. 

Physical  Points 

PH 

Grid  points  and  extra  scalar  points  introduced  for  dynamic 
analysis . 

PIECEWISE  LINEAR 

IA 

Selects  rigid  format  for  piecewise  linear  analysis. 

Pivot  Point 

PH 

The  first  word  of  each  record  of  the  GPCT  and  ECPT  data 
blocks  is  called  the  pivot  point. 

PL 

DBM 

{Po>  - Partition  of  load  vector. 

PLA 

P 

Used  in  printing  rigid  format  error  messages  for  Piecewise 
Linear  Analysis  (D-6) . 

PLA1 

FMS 

Piecewise  Linear  Analysis  - phase  1. 

PLA2 

FMS 

Piecewise  Linear  Analysis  - phase  2. 

PLA3 

FMS 

Piecewise  Linear  Analysis  - phase  3. 

PLA4 

FMS 

Piecewise  Linear  Analysis  - phase  4. 

PLAC0UNT 

P 

Loop  counter  in  Piecewise  Linear  Analysis  (D-6). 

PLALBL2A 

L 

Used  in  the  Piecewise  Linear  Analysis  Rigid  Format  only.  (D-6) 

PLALBL3 

L 

Used  in  the  Piecewise  Linear  Analysis  Rigid  Format  only.  (D-6) 

PLALBL4 

L 

Used  in  the  Piecewise  Linear  Analysis  Rigid  Format  only.  (D-6) 

PLC0EFFI C I ENT 

IC 

Selects  the  coefficient  set  for  Piecewise  Linear  Analysis 
problems . 

PLFACT 

IB 

Piecewise  Linear  Analysis  factor  definition  card. 

PLI 

DBM 

{P1  } - Partition  of  inertia  relief  load  vector. 

x r 

PL0AD 

IB 

Pressure  load  definition  (D-l,  D-2,  D-4,  D-5,  D-6). 

PL0AD2 

IB 

Element  pressure  loading  for  two-dimensional  elements  (D-l, 
D-2,  D-4,  D-5,  D-6). 

PL0T 

FMS 

Structure  plot  generator. 

PL0T 

IC 

Execution  card  for  structure  plotter. 

PL0T$ 

M 

Indicates  restart  with  a structure  plot  request. 

Plot  Tapes 

PH 

Magnetic  tapes  containing  NASTRAN  generated  data  to  drive 
offline  plotters.  PLT1  is  the  name  of  the  BCD  plot  tape, 
used  by  the  EAI  3500,  and  PLT2  is  the  name  of  binary  plot 
tape,  used  by  the  SC-4020. 

PL0TEL 

IB 

Plot  element  definition  card  used  to  define  convenient 
reference  lines  in  structure  plots. 

PL0TTER 

IC 

Used  to  select  one  of  several  available  plotters  for 
structure  plotter. 
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PL0TX1 

DBT 

Messages  from  plot  module  concerning  action  taken  by  the 
structure  plotter  in  processing  undeformed  structure  plots. 

PL0TX2 

DBT 

Messages  from  plot  module  concerning  action  taken  by  the 
structure  plotter  in  processing  deformed  structure  plots. 

PLSETN0 

P 

Set  number  on  a PLFACT  bulk  data  card  chosen  by  the  user  in 
his  case  control  deck.  Used  only  in  Piecewise  Linear 
Analysis  (D-6). 

PLT1 

M 

A reserved  NASTRAN  physical  unit  (tape)  which  must  be  set  up 
by  the  user  when  used  - see  Plot  Tapes. 

PLT2 

M 

A reserved  NASTRAN  physical  unit  (tape)  which  must  be  set  up 
by  the  user  when  used  - see  Plot  Tapes. 

PLTFLG 

P 

Parameter  used  by  PL0T  module. 

PLTPAR 

DBT 

Plot  control  table. 

PLTSET 

FMS 

Plot  set  definition  processor. 

PLTSETX 

DBT 

Error  messages  for  plot  sets. 

PLTTRAN 

FMS 

Prepares  data  blocks  for  acoustic  analysis  plots. 

PLTTRAN 

FMS 

Transforms  grid  point  definition  tables  for  scalar  points 
into  a format  for  plotting. 

PMASS 

IB 

Scalar  mass  property  definition  card. 

PNLD 

DBM 

{P£j}  - Nonlinear  loads  in  direct  transient  problem. 

PNLH 

DBM 

{Pfi}  - Nonlinear  loads  in  modal  transient  problem. 

P0 

DBM 

{PQ}  - Partition  of  load  vector. 

P0I 

DBM 

{Pi}  - Partition  of  inertia  relief  load  vector. 

P0INT 

IB 

Eigenvalue  analysis  normalization  option  for  eigenvectors  - 
see  EIGR , EIGC,  EIGB  cards. 

P0 INTAX 

IB 

Conical  shell  point  used  for  data  recovery. 

P00L 

M 

Pool  tape  used  by  file  allocator. 

P0UT$ 

M 

Indicates  restart  with  a printer  output  request. 

PPF 

DBM 

Dynamic  loads  for  frequency  response. 

PPHIG 

DBM 

Eigenvector  components  used  to  plot  deformed  shape. 
(D-3,  D-5) . 

PPT 

DBM 

Linear  dynamic  loads  for  transient  analysis. 

PQDMEM 

IB 

Quadrilateral  membrane  element  property  definition  card. 

PQDMEM1 

IB 

Isoparametric  quadri lateral  membrane  element  property 
definition  card. 

PQDMEM2 

IB 

Quadrilateral  membrane  element  property  definition  card. 
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PQDPLT 

IB 

PQUAD1 

IB 

PQUAD2 

IB 

Preface 

PH 

Quadrilateral  bending  element  property  definition  card. 

General  quadrilateral  element  property  definition  card. 

Homogeneous  quadrilateral  element  property  definition  card. 

Executive  routines  which  are  executed  prior  to  the  execution 
of  the  first  module  in  a DMAP  sequence.  The  Preface  consists 
of  the  executive  routines  necessary  to  generate  initial  NASTRAN 
operational  data  and  tables.  The  primary  Preface  routines  are 
GNFIAT,  XCSA , IFP1 , XS0RT,  IFP,  IFP3,  and  XGPI. 
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PRESAX 

IB 

Defines  static  pressure  loading  for  the  conical  shell  element. 

PRESPT 

IB 

Defines  a point  in  a hydroelastic  model  for  output  purposes. 

PRESSURE 

IC 

Request  for  output  of  pressure  and  displacement  vector  or  eigen- 
vector for  a hydroelastic  problem. 

PRINT 

IC 

Selection  of  output  media  (PRINT  or  PUNCH). 

Problem  Tape 

PH 

A magnetic  tape  containing  data  necessary  for  NASTRAN  problem 
restarts.  A tape  being  generated  is  designated  as  the  New 
Problem  Tape  (NPTP)  and  its  content  is  largely  controlled  by 
the  DMAP  instruction  CHKPNT.  This  same  tape  when  used  as  input 
to  a subsequent  NASTRAN  restart  is  designated  as  the  Old  Problem 
Tape  (0PTP). 

PR0D 

IB 

Rod  property  defi niton  card. 

PR0JECTI0N  PLANE 
SEPARATI0N 

IC 

Separation  of  observer  and  projection  plane  for  structure 
plots . 

PRTMSG 

FMS 

Message  generator. 

PRTPARM 

FMU 

Prints  DMAP  diagnostic  messages  and  parameter  values. 

PS 

DBM 

{P$}  - Partition  of  static  load  vector. 

PSDF 

DBM 

Power  Spectral  Density  Function  table. 

PSDF 

IC 

Request  for  output  of  Power  Spectral  Density  Function  in 
Random  Analysis  (D-9,  D-ll). 

PSDL 

DBT 

Power  Spectral  Density  List. 

Pseudo  Modified 
Restart 

PH 

Restarting  (see  Restart)  a NASTRAN  problem  and  redirecting  its 
solution  but  only  affecting  output  data. 

PSF 

DBM 

Partition  of  load  vector  for  transient  analysis. 

PSHEAR 

IB 

Shear  panel  property  definition  card. 

PST 

DBM 

Partition  of  linear  load  vector  for  transient  analysis. 

PT0RDRG 

IB 

Toroidal  ring  property  definition  card. 

PRTBSC 

IB 

Basic  bending  triangular  element  property  definition  card. 

PTRIA1 

IB 

General  triangular  element  property  definition  card. 

PTRIA2 

IB 

Homogeneous  triangular  element  property  definition  card. 

PTRMEM 

IB 

Triangular  membrane  element  property  definition  card. 

PTRPLT 

IB 

Triangular  bending  element  property  definition  card. 

PTUBE 

IB 

Tube  property  definition  card. 

PTWIST 

IB 

Twist  panel  property  definition  card. 

PUBGV1 

DBT 

Displacement  vector  components  used  to  plot  deformed  shape 
(D-4 , D-5 ) . 

PUGV 

DBT 

Displacement  vector  components  used  to  plot  deformed  shape 
(D-l , D-2). 
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PUGV1 

DBT 

Displacement  components  used  to  plot  deformed  shape  (D-6). 

PUNCH 

IC 

Output  media  request  (PRINT  or  PUNCH). 

PURGE 

EM 

DMAP  statement  which  causes  conditional  purging  of  data 
blocks . 

Purge 

PH 

A data  block  is  said  to  be  purged  when  it  is  flagged  in  the 
FIAT  so  that  it  will  not  be  allocated  to  a physical  file 
and  so  that  modules  attempting  to  access  it  will  be  signaled 

PVISC 

IB 

Viscous  element  property  definition  card. 

PVT 

PH 

Parameter  value  table.  The  PVT  contains  BCD  names  and 
values  of  all  parameters  input  by  means  of  PARAM  bulk  data 
cards.  It  is  generated  by  the  preface  module  IFP  and  is 
written  on  the  Problem  Tape. 

QBDY1 

IB 

Defines  uniform  heat  flux  into  HBDY  elements. 

QBDY2 

IB 

Defines  grid  point  heat  flux  into  HBDY  elements. 

QBG 

DBM 

Single  point  forces  of  constraint  in  the  Differential 
Stiffness  Rigid  Format  (D-4). 

QDMEM 

IC 

Requests  structure  plot  for  all  QDMEM  elements. 

QDMEM1 

IC 

Requests  structure  plot  for  all  QDMEM1  elements. 

QDMEM2 

IC 

Requests  structure  plot  for  all  QDMEM2  elements. 

QDPLT 

IC 

Requests  structure  plot  for  all  QDPLT  elements. 

QG 

DBM 

Constraint  forces  for  all  grid  points. 

QHBDY 

IB 

Defines  thermal  load  for  steady-state  heat  conduction. 

QP 

DBM 

Constraint  forces  for  all  physical  points. 

QPC 

DBM 

Complex  single  point  forces  of  constraint  for  all  physical 
points. 

QR 

DBM 

(q r } - Determinant  support  forces. 

QS 

DBM 

{q$}  - Single-point  constraint  forces. 

QUAD1 

IC 

Requests  structure  plot  for  all  QUAD1  elements. 

QUAD2 

IC 

Requests  structure  plot  for  all  QUAD2  elements. 

QVECT 

IB 

Defines  thermal  vector  flux  from  distant  source. 

QV0L 

IB 

Defines  volume  heat  generation. 
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R 

P 

Parameter  value  used  by  MATGPR  to  print  R-set  matrices. 

R1 

IC 

Request  for  X-Y  plot  of  the  first  rotational  component 
(UM-4.2) . 

R1  IP 

IC 

Request  for  X-Y  plot  of  the  first  rotational  component  - 
imaginary  and  phase  angle  (UM-4.2). 

R1RM 

IC 

Request  for  X-Y  plot  of  the  first  rotational  component  - 
real  and  magnitude  (UM-4.2). 

R2 

IC 

Request  for  X-Y  plot  of  the  second  rotational  component 
(UM-4.2) . 

R2IP 

IC 

Request  for  X-Y  plot  of  the  second  rotational  component  - 
imaginary  and  phase  angle  (UM-4.2). 

R2RM 

IC 

Request  for  X-Y  nlot  of  the  second  rotational  component  - 
real  and  magnitude  (UM-4.2). 

R3 

IC 

Request  for  X-Y  plot  of  the  third  rotational  component 
(UM-4.2). 

R3IP 

IC 

Request  for  X-Y  plot  of  the  third  rotational  component  - 
imaginary  and  phase  angle  (UM-4.2). 

R3RM 

IC 

Request  for  X-Y  plot  of  the  third  rotational  component  - 
real  and  magnitude  (UM-4.2). 

RADLIN 

P 

Controls  linearization  of  radiation  effects  in  transient 
heat  transfer  analysis. 

RADLST 

IB 

List  of  radiation  areas. 

RADMTX 

IB 

Radiation  exchange  coefficients. 

RAND0M 

IC 

Selects  the  RANDPS  and  RANDT  cards  to  be  used  in  random 
analysis . 

RAND0M 

FMS 

Random  response  solution  generator. 

RAN DPS 

IB 

Power  spectral  density  specification. 

RAN DTI 

IB 

Autocorrelation  function  time  lag. 

RANDT2 

IB 

Autocorrelation  function  time  lag. 

RBMG1 

FMS 

Rigid  body  matrix  generator  - part  1. 

RBMG2 

FMS 

Rigid  body  matrix  generator  - part  2. 

RBMG3 

FMS 

Rigid  body  matrix  generator  - part  3. 

RBMG4 

FMS 

Rigid  body  matrix  generator  - part  4. 

READ 

FMS 

Real  Eigenvalue  Analysis  - Displacement. 

REAL 

IC 

Requests  real  and  imaginary  form  of  complex  quantities. 

REAL  EIGENVALUES 

IA 

Selects  rigid  format  for  normal  mode  analysis. 

REEL 

IA 

Term  appearing  on  the  checkpoint  dictionary  cards  indicating 
the  physical  reel  on  which  a data  block  appears. 
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Reentry  Point 

PH 

The  point  in  the  DMAP  sequence  at  which  a problem  terminated 
and  hence  the  point  at  which  it  can  be  restarted  (see  Restart) 

REGION 

IC 

Specifies  portion  of  frame  to  be  used  for  structure  plot. 

REIG 

P 

Parameter  used  in  SDR2  to  indicate  Normal  Mode  Analysis 
(D-3) . 

REPCASE 

IC 

Allows  another  output  request  for  the  previous  subcase 
( D-l , D-2) . 

REPEAT 

P 

Controls  looping  in  Static  Analysis  (D-l,  D-2). 

REPEATD 

P 

Controls  looping  in  Static  Analysis  with  Differential 
Stiffness  (D-4). 

REPEATE 

P 

Controls  looping  in  Complex  Eigenvalue  Analysis  (D-7,  D-10). 

REPEATF 

P 

Controls  looping  in  Frequency  Response  Analysis  (D-8,  D-ll). 

REPEATT 

P 

Controls  looping  in  Transient  Response  Analysis  (D-9,  D-l 2 ) . 

REPT 

EM 

DMAP  statement  to  conditionally  repeat  a loop. 

RESPONSE 

IC 

Request  for  X-Y  plot  of  any  response  outputs  from  transient 
or  frequency  response  analysis  (D-8,  D-9,  D-ll,  D-l 2 ) . 

RESTART 

IA 

First  control  card  of  checkpoint  dictionary.  Contains 
identification  of  checkpoint  tape. 

Restart 

PH 

Initiating  a NASTRAN  problem  solution  at  a place  other 
than  its  logical  beginning  by  utilizing  an  Old  Problem  Tape 
created  during  a previous  run. 

RF0RCE 

IB 

Rotational  force  definition  card. 

RF0RCE$ 

M 

Indicates  restart  with  change  in  rotational  force. 

RG 

DBM 

Multipoint  constraint  equations. 

RIGHT  TICS 

IC 

Request  for  tic  marks  to  be  plotter  on  right  hand  edge  of 
frame  for  X-Y  plots. 

Rigid  Format 

PH 

A fixed  prestored  DMAP  sequence  and  its  associated  restart 
tables  which  perform  a specific  problem  solution. 

Rigid  Format  Switch 

PH 

A type  of  restart  (see  Restart)  in  which  the  problem  is 
changed  from  one  Rigid  Format  to  another. 

RINGAX 

IB 

Conical  shell  ring  definition  card. 

RINGFL 

IB 

Hydroelastic  axi symmetric  point  definition  card. 

RL0AD1 

IB 

Frequency  response  load  set  definition. 

RL0AD2 

IB 

Frequency  response  load  set  definition. 

RMG 

FMH 

Radiation  matrix  generator  - generates  [R^]. 

ROD 

IC 

Requests  structure  plot  for  all  R0D  elements. 

RUBLV 

DBM 

Residual  vector  - Differential  Stiffness  Rigid  Format  (D-4). 
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RULV 

DBM 

Residual  vector  for  independent  degrees  of  fredom. 

RU0V 

DBM 

Residual  vector  for  omitted  degrees  of  freedom. 

RXY 

IC 

Requests  vector  sum  of  X and  Y deformation  components 

for 

structure  plot. 

RXYZ 

IC 

Requests  vector  sum  of  X,  Y and  Z deformation  components  for 

structure  plot. 

RXZ 

IC 

Requests  vector  sum  of  X and  Z deformation  components 

for 

structure  plot. 

RYZ 

IC 

Requests  vector  sum  of  Y and  Z deformation  components 

for 

structure  plot. 
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s 

P 

Parameter  value  used  by  MATGPR  to  print  S-set  matrices. 

SACCE 

IC 

Abbrecivated  form  of  SACCELERATI0N . 

SACCELERATI0N 

IC 

Output  request  for  solution  set  acceleration  vector.  (UM-2.3,  4.2) 

SAVE 

EM 

DMAP  statement  which  causes  current  value  of  parameter  to  be 
saved. 

SAVE 

M 

Save  data  block  for  possible  looping  in  DMAP  sequence  (see  FILE). 

SC 

IC 

Selects  SC  4020  plotter. 

Scalar  Point 

PH 

A point  which  is  defined  on  an  SP0INT,  CELAS1 , CELAS2,  CELAS3, 
CELAS4 , CMASS1  , CMASS2 , CMASS3 , CMASS4 , CDAMP1 , CDAMP2 , CDAMP3 , 
or  CDAMP4  bulk  data  card.  A scalar  point  has  no  geometrical 
coordinates  and  defines  only  one  degree  of  freedom  of  the  model. 

SCALE 

IC 

Selects  scale  for  structure  plot. 

SCE1 

FMS 

Single-point  Constraint  Eliminator. 

SDAMP 

IC 

Modal  structural  damping  table  selection. 

SDAMP$ 

M 

Indicates  restart  with  change  in  modal  damping. 

SDAMPING 

IC 

Selects  table  which  defines  damping  as  a function  of  frequency 
in  modal  formulation  problems. 

SDISP 

IC 

Abbreviated  form  of  SDISPLACEMENT. 

SDISPLACEMENT 

IC 

Output  request  for  solution  set  displacement  vector.  (UM-2.3,  4.2) 

SDR1 

FMS 

Stress  Data  Recovery  - part  1. 

SDR2 

FMS 

Stress  Data  Recovery  - part  2. 

SDR3 

FMS 

Stress  Data  Recovery  - part  3. 

SDRHT 

FMH 

Heat  flux  data  recovery. 

SECTAX 

IB 

Defines  conical  shell  sector  for  data  recovery. 

SEEMAT 

FMU 

Prints  pictorial  representation  of  matrix  showing  location  of 
nonzero  elements. 

SEMI 

M 

The  NASTRAN  Preface. 

SEQEP 

IB 

Extra  point  resequencing. 

SEQGP 

IB 

Grid  or  scalar  point  resequencing. 

SET 

IC 

Definition  of  a set  of  elements,  grid  and/or  scalar  and/or  extra 
points,  frequencies,  or  times  to  be  used  in  selecting  output. 

SETVAL 

FMU 

Parameter  value  initiator. 

SHEAR 

IC 

Requests  structure  plot  for  all  shear  panel  elements. 

SIGMA 

P 

Defines  Stefan-Bol tzmann  constant  in  heat  transfer  analysis. 

SIL 

DBT 

Scalar  Index  List  for  all  grid  points. 
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SILD 

DBT 

Scalar  Index  List  for  all  grid  points  and  extra  scalar 
points  introduced  for  dynamic  analysis. 

SINE 

IC 

Conical  shell  request  for  sine  set  boundary  conditions. 

SINGLE 

P 

No  single-point  constraints. 

SKIP  BETWEEN  FRAMES 

IC 

Request  to  insert  blank  frames  on  SC  4020  plotter  for  X-Y 
plots . 

SKPMGG 

P 

Parameter  used  in  statics  to  control  execution  of  functional 
module  SMA2. 

SLBDY 

IB 

Defines  list  of  points  on  interface  between  axi symmetric  fluid 
and  radial  slots. 

SL0AD 

IB 

Scalar  point  load  definition. 

SET 

DBT 

Static  Loads  Table. 

SMA1 

FMS 

Structural  Matrix  Assembler  - phase  1 - generates  stiffness 
matrix  [Kqg]  and  structural  damping  matrix  [Kq  ]. 

SMA2 

FMS 

Structural  Matrix  Assembler  - phase  2 - generates  mass 
matrix  [Mgg]  and  viscous  damping  matrix  [Bgg]. 

SMA3 

FMS 

Structural  Matrix  Assembler  - phase  3 - add  general  element 
contributions  to  the  stiffness  matrix  [K  ]. 

gg 

SMP1 

FMS 

Structural  Matrix  Parti ti oner  - part  1. 

SMP2 

FMS 

Structural  Matrix  Partitioner  - part  2. 

SMPYAD 

FMM 

Performs  multi  ply-add  matrix  operation  for  up  to  five 
multiplications  and  one  addition. 

S0L 

IA 

Specifies  which  rigid  format  solution  is  to  be  used  when  APP 
is  DISPLACEMENT. 

Solution  Points 

PH 

Points  used  in  the  formulation  of  the  general  K system. 

S0LVE 

FMM 

Solves  a set  of  linear  algebraic  equations. 

S0RT1 

IC 

Output  is  sorted  by  frequency  or  time  and  then  by  external  ID. 

S0RT2 

IC 

Output  is  sorted  by  external  ID  and  then  by  frequency  or  time. 

S0RT3 

M 

Output  is  sorted  by  individual  item  or  component  and  then  by 
frequency  or  time. 

SPC 

IB 

Single-point  constraint  and  enforced  deformation  definition. 

SPC 

IC 

Single-point  constraint  set  selection. 

SPC$ 

M 

Indicates  restart  with  change  in  single-point  constraint  set 
selection. 

SPC1 

IB 

Single-point  constraint  definition. 

SPCADD 

IB 

Single-point  constraint  set  combination  definition. 

SPCAX 

IB 

Conical  shell  single-point  constraint  definition. 
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SPCF 

IC 

Abbreviated  form  of  SPCF0RCE. 

SPCF0RCE 

IC 

Single-point  constraint  force  output  request.  (UM-2.3,  4.2) 

Spill 

PH 

Secondary  storage  devices  are  used  because  there  is  insufficient 
main  storage  to  perform  a matrix  calculation  or  a data  pro- 
cessing operation. 

SP0INT 

IB 

Scalar  point  definition  card. 

SSG1 

FMS 

Static  Solution  Generator  - part  1. 

SSG2 

FMS 

Static  Solution  Generator  - part  2. 

SSG3 

FMS 

Static  Solution  Generator  - part  3. 

SSG4 

FMS 

Static  Solution  Generator  - part  4. 

SSGHT 

FMH 

Solution  generator  for  nonlinear  heat  transfer  analysis. 

STATIC 

IC 

Requests  deformed  structure  plot  for  problem  in  Static  Analysis. 

STATICS 

IA 

Selects  statics  rigid  format  for  heat  transfer  or  structural 
analysis . 

STATICS 

P 

Parameter  used  in  SDR2  to  indicate  Static  Analysis. 

STEADY  STATE 

IA 

Selects  rigid  format  for  nonlinear  static  heat  transfer 
analysis . 

STERE0SC0PIC 

IC 

Requests  stereoscopic  projections  for  structure  plot. 

STRESS 

IC 

Element  stress  output  request.  (UM-2.3,  4.2) 

Structural  Element 

PH 

One  of  the  finite  elements  used  to  represent  a part  of  a 
structure. 

SUBCASE 

IC 

Subcase  definition. 

SUBC0M 

IC 

This  subcase  is  a linear  combination  of  previous  subcases. 

SUBSEQ 

IC 

Specifies  coefficients  for  SUBC0M  subcases. 

SUBTITLE 

IC 

Output  labeling  data  for  printer  output. 

SUPAX 

IB 

Ficticious  support  for  conical  shell  problem. 

SUP0RT 

IB 

Ficticious  support  definition  card. 

SVECT0R 

IC 

Request  for  output  of  eigenvectors  in  the  solution  set  (D-7, 
D-10)  (UM-2.3,  4.2). 

SVEL0 

IC 

Abbreviated  form  of  SVEL0CITY . 

SVEL0CITY 

IC 

Requests  velocity  output  for  solution  set.  (UM-2.3,  4.2) 

SYM 

IC 

Symmetry  subcase  delimiter  card. 

SYMB0LS 

IC 

Requests  symbols  at  grid  points  on  structure  plot. 

SYMC0M 

IC 

Assembly  of  symmetry  subcase  delimiter  card. 

SYMSEQ 

IC 

Assembly  value  of  symmetry  combination  card. 
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T1 

IC 

Request  for  X-Y  plot  of  the  first  translational  component 
( UM-4.2) . 

TUP 

IC 

Request  for  X-Y  plot  of  the  first  translational  component 
imaginary  and  phase  angle  (UM-4.2). 

T1RM 

IC 

Request  for  X-Y  plot  of  the  first  translational  component 
real  and  magnitude  (UM-4.2). 

T2 

IC 

Request  for  X-Y  plot  of  the  second  translational  component 
(UM-4.2). 

T2IP 

IC 

Request  for  X-Y  plot  of  the  second  translational  component 
imaginary  and  phase  angle  (UM-4.2). 

T2RM 

IC 

Request  for  X-Y  plot  of  the  second  translational  component 
real  and  magnitude  (UM-4.2). 

T3 

IC 

Request  for  X-Y  Dlot  of  the  third  translational  component 
(UM-4.2). 

T3IP 

IC 

Request  for  X-Y  plot  of  the  third  translational  component 
imaginary  and  phase  angle  (UM-4.2). 

T3RM 

IC 

Request  for  X-Y  plot  of  the  third  translational  component 
real  and  magnitude  (UM-4.2). 

TA1 

FMS 

Table  Assembler. 

TABDMP1 

IB 

Tabular  structural  damping  function  for  modal  formulation 
(D-10 , D-l 1 , D-12). 

Table  Data  Block 

PH 

A data  block  which  is  in  tabular  form  rather  than  matrix 
form. 

TABLED1 

IB 

Dynamic  load  tabular  function  (D-8,  D-9,  D-U,  D-12). 

TABLED2 

IB 

Dynamic  load  tabular  function  (D-8,  D-9,  D-U  , D-12). 

TABLED3 

IB 

Dynamic  load  tabular  function  (D-8,  D-9,  D-l 1 , D-12). 

TABLED4 

IB 

Dynamic  load  tabular  function  (D-8,  D-9,  D-U  , D-12). 

TABLEM1 

IB 

Material  property  tabular  function. 

TABLEM2 

IB 

Material  property  tabular  function. 

TABLEM3 

IB 

Material  property  tabular  function. 

TABLEM4 

IB 

Material  property  tabular  function. 

TABLES1 

IB 

Stress-dependent  material  tabular  function  for  use  in 
Piecewise  Linear  Analysis  (D-6). 

TABPCH 

FMU 

Punches  selected  tables  on  DTI  bulk  data  cards. 

TABPRT 

FMU 

Formats  selected  table  data  blocks  for  printing. 

TABPT 

FMU 

Table  printer. 

TABRND1 

IB 

Tabular  function  for  use  in  Random  Analysis  (D-8,  D-U). 

TABRND2 

IB 

Tabular  function  for  use  in  Random  Analysis  (D-8,  D-U). 
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TABRND3 

IB 

Tabular  function  for  use  in  Random  Analysis  (D-8,  D-ll). 

TABRND4 

IB 

Tabular  function  for  use  in  Random  Analysis  (D-8,  D-ll). 

TABS 

P 

Defines  absolute  reference  temperature  in  heat  transfer 
analysi s . 

TALL  EDGE  TICS 

IC 

Request  for  plotting  all  edqe  tic  marks  on  upper  half  frame 
for  X-Y  plots. 

TAPE 

M 

Write  data  block  on  physical  tape  (see  FILE). 

TCURVE 

IC 

Curve  title  for  X-Y  plot. 

TEMP 

IB 

Grid  temperature  definition  card. 

TEMPAX 

IB 

Temperature  definition  for  conical  shell  problem. 

TEMPO 

IB 

Grid  default  temperature  definition  card. 

TEMPERATURE 

IC 

Selects  the  temperature  set  to  be  used  in  both  material 
property  calculation  and  thermal  loading. 

TEMPLD$ 

M 

Indicates  restart  with  change  in  thermal  set  for  static 
loadi ng. 

TEMPMTS 

M 

Indicates  restart  with  change  in  thermal  set  for  material 
properties . 

TEMPMX$ 

M 

Indicates  restart  with  change  in  thermal  field  with  thermally 
dependent  material  properties. 

TEMP(L0AD) 

IC 

Temperature  set  selection  (applies  to  thermal  load  generation 
only) . 

TEMP (MAT) 

IC 

Temperature  set  selection  (applies  to  material  properties 
only) . 

TEMPP1 

IB 

Plate  element  temperature  definition  card. 

TEMPP2 

IB 

Plate  element  temperature  definition  card. 

TEMPP3 

IB 

Plate  element  temperature  definition  card. 

TEMPRB 

IB 

One-dimensional  element  temperature  definition. 

TF 

IB 

Dynamic  transfer  function  definition. 

TF$ 

M 

Indicates  restart  with  change  in  transfer  function  set 
selection. 

TFL 

IC 

Transfer  function  set  selection. 

TFP00L 

DBT 

Transfer  function  pool. 

THERMAL 

IC 

Request  for  output  of  temperature  vector  in  thermal  analysis 
(UM-2.3). 

THRU 

IC 

Forms  strings  of  values  within  set  declarations. 

TIC 

IB 

Transient  Initial  Condition  set  definition  card. 
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TIME 

IA 

User  time  estimate  for  problem.  This  card  is  required  in 
Executive  Control  Deck.  Integer  time  value  is  in  minutes. 

TITLE 

IC 

Output  labeling  data  for  printer  output. 

TLEFT  TICS 

IC 

Request  for  tic  marks  to  be  plotted  on  left  hand  edge  of  top 
half  frame  for  X-Y  plot. 

TL0AD1 

IB 

Transient  load  set  definition  card. 

TL0AD2 

IB 

Transient  load  set  definition  card. 

Trailer 

PH 

A six  word  control  block  associated  with  a data  block. 

TRANRESP 

P 

Parameter  used  in  SDR2  to  indicate  Transient  Response 
Analysis  (D-9,  D-12). 

TRANSIENT 

IA 

Selects  rigid  format  for  transient  heat  transfer  analysis. 

TRBSC 

IC 

Requests  structure  plot  for  all  basic  bending  triangle 
elements . 

TRD 

FMS 

Transient  Response  - Displacement. 

TRHT 

FMH 

Integrates  dynamic  equation  for  heat  transfer  analysis. 

TRIA1 

IC 

Requests  structure  plot  for  all  TRIA1  elements. 

TRIA2 

IC 

Requests  structure  plot  for  all  TRIA2  elements. 

TRIGHT  TICS 

IC 

Request  for  tic  marks  to  be  plotted  on  right  hand  edge  of 
top  half  frame  for  X-Y  plots. 

TRL 

DBT 

Transient  Response  List. 

TRLG 

FMH 

Generates  dynamic  heat  flux  loads. 

TRMEM 

IC 

Requests  structure  plot  for  all  triangular  membrane  elements 

TRNSP 

FMM 

Transpose  functional  module. 

TRPLT 

IC 

Request  structure  plot  for  all  TRPLT  elements. 

TSTEP 

IB 

Transient  time  steps  for  integration  and  output. 

TSTEP 

IC 

Transient  time  step  set  selection. 

TSTEP$ 

M 

Indicates  restart  with  change  in  transient  time  step  set 
selection. 

TUBE 

IC 

Requests  structure  plot  for  all  TUBE  elements. 

TWIST 

IC 

Requests  structure  plot  for  all  TWIST  elements. 

TYPE 

IC 

Indicates  paper  type  for  structure  plots. 
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UBGV 

DBM 

Displacement  vector  for  all  grid  points  (D-4). 

UBLL 

DBM 

[Ubu]  - Upper  triangular  factor  of  [K^]. 

UBLV 

DBM 

Displacement  solution  vector  (D-4). 

UB00V 

DBM 

Scalar  multiple  of  U00V  in  Differential  Stiffness  Rigid 
Format  (D-4). 

UDET 

IB 

Selects  unsymmetric  decomposition  option  for  determinant 
method  of  real  eigenvalue  analysis. 

UDV1T 

DBM 

Displacement,  velocity  and  acceleration  solution  vectors  in 
a transient  analysis  problem  - S0RT1 . (D-9) 

UDV2T 

DBM 

Displacement,  velocity  and  acceleration  solution  vectors  in 
a transient  analysis  problem  - S0RT2  (D-9). 

UDVF 

DBM 

Displacement  solution  vector  in  a frequency  response  problem 
( D-8) . 

UDVT 

DBM 

Displacement,  velocity  and  acceleration  solution  vectors  in 
a transient  analysis  problem  (D-9). 

UEVF 

DBM 

Displacement  vector  for  extra  points  in  a frequency  response 
problem  (D-ll ) . 

UEVT 

DBM 

Displacement  vector  for  extra  points  in  a transient  response 
problem  (D-12) . 

UGV 

DBM 

Displacement  vector  for  all  grid  points  (D-l,  D-2,  D-4,  D-5). 

UGV1 

DBM 

Successive  sums  of  incremental  displacement  vectors. 
Piecewise  Linear  Analysis  Rigid  Format  only  (D-6). 

UHVF 

DBM 

Modal  frequency  response  solution  vectors  (D-ll). 

UHVT 

DBM 

Modal  transient  response  solution  vectors  (D-12). 

UINV 

IB 

Selects  unsymmetric  decomposition  option  for  inverse  power 
method  of  eigenvalue  analysis. 

ULL 

DBM 

[Uu]  - Upper  triangular  factor  of  [K^]. 

ULV 

DBM 

Displacement  solution  vector  in  static  analyses  (D-l,  D-2, 
D-4,  D-5). 

UMERGE 

FMM 

Functional  module  to  merge  column  matrices  based  on  U-set. 

UMF 

IA 

Requests  User  Master  File  as  input  source. 

UMF 

M 

User  Master  File,  a reserved  NASTRAN  physical  unit  (tape) 
which  must  be  set  up  by  the  user  when  used. 

UMFEDIT 

IA 

Requests  User  Master  File  operational  mode  of  NASTRAN. 

Unmodified  Restart 

PH 

Restarting  (see  Restart)  a problem  without  changing  any  data, 
other  than  output  requests,  of  the  previous  run. 

Unpool 

PH 

Remove  data  block  from  Pool  Tape  and  place  on  a file  for  use 
by  a functional  module. 

UNS0RT 

IC 

Requests  unsorted  echo  of  Bulk  Data  Deck  (ECH0=UNS0RT) . 
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m 

DBM 

[Uoo]  - Upper  triangular  factor  of  [Kqo]. 

U 00V 

DBM 

Partition  of  displacement  solution  vector. 

UPARTN 

FMM 

Functional  module  to  partition  matrices  based  on  U-set. 

UPPER  TICS 

IC 

Request  for  tic  marks  to  be  plotted  on  upper  edge  of  frame 
for  X-Y  plot. 

UPV 

DBM 

Transient  solution  vectors  for  all  physical  points. 

UPVC 

DBM 

Frequency  response  solution  vectors  for  all  physical  points 

USET 

DBT 

Displacement  set  definitions.  (PM-1.7.3) 

USETD 

DBT 

Displacement  set  definitions  including  extra  scalar  points 
introduced  by  dynamic  analysis.  (PM-1.7.3) 

V 

M 

Used  in  parameter  section  of  DMAP  statement.  Indicates  that 
parameter  is  variable  and  may  be  changed  by  module.  If 
changed  value  is  to  be  used  in  subsequent  DMAP  instruction, 
it  must  be  saved  (see  SAVE). 

VANTAGE  P0INT 

IC 

Location  of  observer  for  structure  plot. 

VDR 

FMS 

Vector  Data  Recovery. 

VEC 

FMU 

Creates  partitioning  vector  based  on  USET. 

VECT0R 

IC 

Request  for  output  of  eigenvectors  from  real  or  complex 
eigenvalue  analysis  (D-3,  D-5,  D-7,  D-10). 

VECT0R 

IC 

Requests  deformations  on  structure  plot  with  vectors. 

VEL0 

IC 

Abbreviated  form  of  VEL0CITY. 

VEL0CITY 

IC 

Output  request  statement  for  velocity  vector.  (UM-2.3,  4.2) 

VFS 

DBM 

Partitioning  vector  for  heat  transfer  analysis. 

VIEW 

IC 

Rotation  of  object  for  structure  plot. 

vise 

IC 

Request  structure  plot  for  all  viscous  damper  element. 

VPS 

M 

See  XVPS. 

W3 

P 

Pivotal  frequency  for  uniform  structure  damping  in  the 
direct  formulation  of  transient  response  problems  (D-9) 

W4 

P 

Pivotal  frequency  for  element  structural  damping  in  the 
direct  formulation  of  transient  response  problems  (D-9) 

WTMASS 

P 

Weight  to  mass  conversion  factor  used  in  SMA2  and  GPWG. 
Default  value  is  1.0. 
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X 

IC 

Requests  X vector  for  deformed  structure  plot. 

XAXIS 

IC 

Request  for  drawing  of  X-axis  for  X-Y  plot. 

XBAXIS 

IC 

Request  for  drawing  of  X-axis  on  bottom  half  frame  for  X-Y  plot. 

XBGRID  LINES 

IC 

Request  for  drawing  grid  lines  for  X-axis  on  bottom  half  frame 
for  X-Y  plot. 

XCSA 

EM 

Executive  Control  Section  Analysis.  The  preface  module  which 
processes  the  Executive  Control  Deck  and  prepares  the  control 
file  on  the  New  Problem  Tape. 

XDI VISI0NS 

IC 

Request  for  division  marking  on  X-axis. 

XGPI 

EM 

Executive  General  Problem  Initialization.  The  preface  module 
whose  principal  function  is  to  generate  the  0SCAR.  If  the 
problem  is  a restart,  XGPI  initializes  data  blocks  and  named 
common  blocks  for  proper  restart. 

XGRID  LINES 

IC 

Request  for  grid  lines  to  be  drawn  on  X-axis  for  X-Y  plots. 

XINTERCEPT 

IC 

Specifies  intercept  of  Y-axis  on  X-axis. 

XL0G 

IC 

Request  for  logarithmic  scales  in  X-direction. 

XMAX 

IC 

Do  not  plot  points  whose  X value  lies  above  this  value. 

XMIN 

IC 

Do  not  plot  points  whose  X value  lies  below  this  value. 

XPAPER 

IC 

Specifies  length  of  paper  in  X-direction  for  table  plotter. 

XSFA 

EM 

Executive  Segment  File  Allocator  - the  administrative  manager 
of  data  blocks  for  NASTRAN. 

XS0RT 

EM 

Executive  sort  routine  - the  preface  module  which  reads  and 
sorts  the  Bulk  Data  Deck  and  writes  the  sorted  Bulk  Data  Deck 
on  the  New  Problem  Tape. 

XT AX IS 

IC 

Request  for  drawing  of  X-axis  on  top  half  frame. 

XTGRID  LINES 

IC 

Request  for  drawing  of  grid  lines  on  top  half  frame. 

XTITLE 

IC 

X-axis  title  for  X-Y  plots. 

XVALUE  PRINT  SKIP 

IC 

Request  to  suppress  labeling  tic  marks  over  the  specified 
interval . 

XVPS 

M 

Variable  Parameter  Set  Table.  Executive  table  needed  for 
restart.  (PM-2.4) 

XY 

IC 

Requests  X and  Y vectors  for  deformed  structure  plot. 

XYCDB 

DBT 

S0RT3  type  output  requests  (XYPL0TTER,  XYPRINTER,  Random 
Request) . 

XY0UT 

IC 

Request  to  generate  X-Y  plots. 

XY0UT$ 

M 

Indicates  restart  with  an  X-Y  plot  request. 

XYPEAK 

IC 

Request  to  print  the  maximum  and  minimum  values  of  the  specified 
response. 
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XYPL0T 

FMS 

X-Y  plot  generator. 

XYPL0T 

IC 

Request  to  generate  X-Y  plots. 

XYPLTF 

DBT 

XYPL0T  input  data  block. 

(D-8, 

D-ll ) 

XYPLTFA 

DBT 

XYPL0T  input  data  block. 

(D-8, 

D— 11 ) 

XYPLTR 

DBT 

XYPL0T  input  data  block. 

(D-8, 

D-ll) 

XYPLTT 

DBT 

XYPL0T  input  data  block. 

(D-9, 

D- 12) 

XYPLTTA 

DBT 

XYPL0T  input  data  block. 

(D-9, 

D-12) 

XYPRINT 

IC 

Request  to  tabulate  XY  pairs  on 

the  printer. 

XYPRNPLT 

FMU 

Dummy  output  module. 

XY PUNCH 

IC 

Request  to  punch  XY  pairs 

• 

XYTRAN 

FMS 

XY  output  translator. 

XYZ 

IC 

Requests  X,  Y and  Z vectors  for 

deformed  structure  plot 

XZ 

IC 

Requests  X and  Z vectors 

for  deformed  structure  plot. 
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Y 

IC 

Requests  Y vector  for  deformed  structure  plot. 

Y 

M 

Used  in  parameter  section  of  DMAP  statement.  Indicates  that 
parameter  may  be  given  an  initial  value  with  a PARAM  bulk 
data  card. 

YAXIS 

IC 

Request  for  drawing  of  Y-axis. 

YBDIVISI0NS 

IC 

Request  for  division  marking  on  Y-axis  of  lower  half  frame. 

YBGRID  LINES 

IC 

Request  for  grid  lines  to  be  drawn  on  Y-axis  of  lower  half 
frame . 

YBINTERCEPT 

IC 

Specifies  intercept  of  X-axis  on  Y-axis  on  lower  half  frame. 

YBL0G 

IC 

Request  for  logarithmic  scales  in  Y-direction  on  lower  half 
frame. 

YBMAX 

IC 

Do  not  plot  points  whose  Y value  lies  above  this  value  for 
lower  half  frame. 

YBMIN 

IC 

Do  not  plot  points  whose  Y value  lies  below  this  value  for 
lower  half  frame. 

YBS 

DBM 

Scalar  multiple  of  YS  matrix.  Used  in  Differential  Stiffness 
Rigid  Format  only.  (D-4). 

YBTITLE 

IC 

Y-axis  title  on  lower  half  frame. 

YBVALUE  PRINT  SKIP 

IC 

Request  to  suppress  labeling  tic  marks  over  the  specified 
interval . 

YDI VISI0NS 

IC 

Request  for  division  marking  on  Y-axis. 

YES 

IA 

Option  used  on  CHKPNT  card,  indicates  that  checkpoint  is 
desired. 

YGRID  LINES 

IC 

Request  for  grid  lines  to  be  drawn  on  Y-axis. 

YINTERCEPT 

IC 

Specifies  intercept  of  X-axis  on  Y-axis. 

YL0G 

IC 

Request  for  logarithmic  scales  in  Y-direction. 

YMAX 

IC 

Do  not  plot  points  whose  Y value  lies  above  this  value. 

YMIN 

IC 

Do  not  plot  points  whose  Y value  lies  below  this  value. 

YPAPER 

IC 

Specifies  length  of  paper  in  Y-direction  for  table  plotter. 

YS 

DBM 

{Y$}  - Constrained  displacement  vector. 

YTDI VISI0NS 

IC 

Request  for  division  marking  on  Y-axis  for  upper  half  frame. 

YTGRID  LINES 

IC 

Request  for  grid  lines  to  be  drawn  on  Y-axis  for  upper  half 
frame . 

YTINTERCEPT 

IC 

Specifies  intercept  of  X-axis  on  Y-axis  for  upper  half  frame. 

YTITLE 

IC 

Y-axis  title. 

YTL0G 

IC 

Request  for  logarithmic  scales  in  Y-direction  for  upper  half 
frame . 
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YTMAX 

YTMIN 

YTITLE 

YTVALUE  PRINT  SKIP 
YVALUE  PRINT  SKIP 


IC  Do  not  plot  points  whose  Y value  lies  above  this  value  for 

upper  half  frame. 

IC  Do  not  plot  points  whose  Y value  lies  below  this  value  for 

upper  half  frame. 

IC  Y-axis  title  for  upper  half  frame. 

IC  Request  to  suppress  labeling  tic  marks  over  the  specified 

interval  for  upper  half  frame. 

IC  Request  to  suppress  labeling  tic  marks  over  the  specified 

interval . 


YZ 


IC  Requests  Y and  Z vectors  for  deformed  structure  plot. 


Z 


IC  Requests  Z vector  for  deformed  structure  plot. 
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